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ANNOUNCING 

THE BEST DEAL EVER FROM MONROE. 



The M<wimo Winning Combination Sate. Cel ftreal salt 1 
prices (Mi two of our lies I shocks. Plus, a rebate* on 
top of that. 

Last year, kick Means won the 1 Indy 500 riding on 
Monroe shocks. Now you ran ride with a winning 
sol ol Monroe shocks, and gel them at terrific prices 



shoe k, the Monro-Malic : 

Hut it's mono than a sale. In addition to the terrific 
sate prices at Monroe retailers, get a $1.0(1 neliate on 
every Gas-Malic you buy, and a $2.11) rebale on every 
Monro-malic you bin. 

Sale prices plus a rebate. That's ,] Winning Com- 
bination, And its also the best deal we've ever had. 

Race over to your par lit ipaling 
Monroe 1 retailer for complete 
details. 



during the Monroe Winning Combination Sale. 

Right now vou can get a great a n i --inf 

deal on our most advanced shot k, 
i he Gas-Maiir ; and i >ur best-selling • ” IV^I ™ I 



Mtonroc Auto Equipment 
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The Hondn.il [Wit. It's the 
< n lil s most advanced rotary 
lawn iiuiwttr. With a whole 
list of feature* ymfre eon)cio 
expect from Honda. 

Starting with starling. Air 
dedrie starter fires up at the 
turn of a key. And ft main- 
tenance-free sealed battery 
#oi nes standard. 

The 1 stroke OH V engine 

bu i «| dii i turn siil'rlv «hicJ |KTfrmu;iiw.ib \\+ 



is < >ur exclusive detfltfiT. iLs 
smaller and lighter i linn com- 
parable engines, wlitlepm 
viding unmatched dun \ hi lily, 
fuel efficiency and reduced 
maintenance. 

For-added eonvenieu ce , 
Horn bs exclusive Koto- Slop” 
system allows you to slop I lie 
blade without stopping the 
engine. So you don't have to 
. ' *-* 

I ■ *i 4 hi irs m '('iH ynii infill (Ismwlu V- H1jimi.il hi-fi 

■■ V lHf‘i X im-wa i Hh nb ^ 1. i<i n , 1 w 



IV- -stirt cMdi tjrne yw empty 
I he grass bag. 

Pick up a Honda mower. 
And give your lawn our best. 

HONDA 

Power 

Equipment 

Us a Honda 
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The Dieseling Dilemma: 









Fuel Mix is specifically made 
to help stop dieseling (that 
aggravating noise some 
engines make after “ ' ’ " 
switched off). 
in the gas tank, 
drive. Fuel Mix goes to work 
fast in combustion chambers 
where dieseling is caused , 
And Fuel Mix's advanced 
formula works better 
than ever. Fact is, noth- 
ing else you can buy 
stops dieseling more 
effectively. Fuel Mix 
emnnthe ou t engines 

too. So 

oerore you see a 
mechanic or switch to 
■ itly premium gaso- 
y Fuel Mix 
rrom Gumout. 



Tlwm’i mor* fix in Fuel Mfx. 




Editor-In-Chief; John A. LinkJcttcr 



Executive Editor; Joe Oldham 
Managing Editor: BUI Hanford 
Graphics Director: Bryan Ganfiiff 



^cd^l Editorial Feature: ShdkJcn M GaUac^r. 
edttf 

Autcwmittrf: Wade A Hoyt, editor. V 

Maymohn. PBrSBisrA, Michael LrfWn [West toasrj. 

Darwl Chartn IDeliuifj 

Horn* and Strop; SCrve-ri W-ttOft edflir. Ppnefep? 

Spared Nome IrrprOvemect edUOf. Joseph Tiyuru 

Shop and T bob rtfiK* P AtTilK flQOMl 

electronic: Slicpnen A BOOtfV KkJDf 

Boating, Outdoor? and Travel 1 ; H-.- «J*or 

Scienter Demii Eskaw editor 

Editorial Production: Peter Frances, trii. tr^f. 

ktn Boswnian Jr T af^ feefccoca Nadn. DawJ Meyer 

Detlgn Direct*: Hm>ck 

Art: Jbftaoe** dtrecior, Alan AntXcficn. Am 

Semen associate art direct 



editorial offices. 274 w«t 57 th St Ntw Vert. N.V 
1 00? 9 carnioE be *or lews of 

IJ 1 liJX.ced Qyenei rniroo^fc cr photon Fey retun, 
tftey muFf br accorrvwntrd l?/ adeguie postage 



Service Department John Gms&ettj. 
fn^asqa 1 . 274 Uuesr 5 ?Wi New York MY fOGI*, 
i?\2\ 



Advertising Director; Flower Semfatef 

Advertising QfTkes; 

Mew York: 274 Wni 57rh St . N™ York MY I0DI4 
\ 2 \ 2 \ 262 -3824 

thfcapo; I SOutft ker Orv* c hieago, m 6G&06. 
1 Jl 2 [ W-S 190 

Dvtnrftt 377 FiSIipt Rd., GfCM FthrXir, JWrCfl +& 2 J 0 
pi ^£ 03-3520 

Cleveland; PDC Bulking. Gn^n Rtf . Qrvrkr id 

Orno«r^Kl^J 9 ^ 7 SH 

UB Angeles. 4^0 fast Canon PWa 1 >. Cdncm Cdhr 
90746; f213| 532-8301 

DJnrctdr Marketing; Edward Vaquna 
IVoduCHon Manager UW tJWk^CKld 
Advening Pnodtibtlwi: P-Wifia Woods. 

1212 ) 267 4 HOP 

Cl^ffled Sjfn Manager: kipne Gfonowicz, 

Pli| 2 & 24 & 2 S 



JAc^-Shed ny T-hP Hearn Corpora: ten 

President; L rjhk A Bemaci Jr 

Chilrmjwi : (Luwtoiph A p-feariT 

FT rodent. Magarlrwi DtVlSlOTl: Gilbert C -Sourer 

PiiflUwc, Popudat Mechanics: Dun«H J Coleman 

PUbNiWfig Cor»tawU: Etched E Own* 



h>UiAft MEC*f*nCS ft MCwTmV 

!*■ mr oyperaw". ft? Eb/hTi awtpjc. Mew tort, 

4V too^. UiA r-jr* a fepnic* ^ . .rvcuJtnr. ftistfc^fi 
A Hp^.r Olwttlvi. Wa-jjy 1 Jjpon Vxc- FtifirtHT and 
£«r«aft' HCJTt r^-2i>^>>:. C 

K. RrttkF'n R-f*, E.wutaff Rryj^rifTt jnd CemAi 

[>iv.:?r J Gftrn £«pcWM Vtp J^Jenc fr^/menfl 

J EwccuiTC Vrte FnetdcT Thomas J i-kjgftei Vcc 

arc Rrttdnti Gdo«o*ki Wtt S Caitfficek, 
ftrvdr*Tt Oreclo! o' GiciLLrircri Dan«^ J Lnirnun Vkt 
ftifwln r™ Pnr^af 



as a stRVK't 1C Kfc^TtF^. Methane cuwisn^ 

newrwontv fiortieHL recho*qu« and sepenoftc and 
lecnnokigcaJ & jc w vat*am n 

rtn- LfAH'V jtkJ cundCion oJ nrurpuh oU wcrV'iarc^L 
Pnfk.tai kirr'-LVitL'^ r.ww kutv f |T crarwr 

a«>ica!Oi-i of rwT^frorfs .> popef .vj rfe o^ 

rryrtAaCTUied iMOeAjOS a ™dff -Dudf pnOfKK, rekr+tT-fc) from 
pm pjpirtfw cn nr> 



f 



A Quahly Product d 1 the Pennzoil Company 



4 



POPUIAR MECHANICS * APfilb mS 









EDITOR'S 

NOTCH 



inunman chief test 
pilot Chuck Sowell 
is used to flying super- 
sonic jets not knowing 
whether the wings are 
still on or not. In most 
jets the wings are so 
swept back you couldn't 
see them if you wanted 
to. But on the maiden 
flight of the forward- 
swept wing X-29, he 
was just, too busy to look- 
Shortly before the flight, 

Sewell showed Vice vice President George Bush In the cockpit of the CKpert- 
President George Bush rnental X-2$ gets a briefing from test pilot Chuck Sewelr. 

why he J d be so busy in 

the cockpit of die X- 29. Bush, a WWlf pilot himself, was delighted to try out 
the "driver's seat" and was most Interested in the vast array of switches, 
indicators and controls that an X-29 pilot has to handle. But Bush didn't 
catch a glimpse of half the instruments for this flight: They were located on 
the ground at Edwards Air Force Base and at Grumman' s facility in 
Calverton, Long Island. There were two dozen back-seat drivers monitor- 
ing this flight, which Sewell describes in I Fie w The World's Hottest 
Fighter beginning on page 75. Science Editor Dennis Eskow spent a day 
with Sewell talking about the X-29 flight and the great effort it takes to put 
a new jet into the air. After exhaustive engineering calculations done at a 
desk come hours of wind-tunnel testing. After the interview, Dennis 
compared notes with Managing Editor BUI Hartford, who's no stranger to 
aerodynamics, having worked in one of Grumman's wind tunnels years ago 
as an engineering student, . . . For this month's issue, Hartford volunteered 
the roof of his house to the Home and Shop Dept. Home and Shop Editor 

Steve Willson promptly cut a hole in 
it — to an exact 537-* X 56 inches — 
for the installation of the rt>of win- 
dow you U read about on page 109, 
It's only one of the window stories 
in our Home Ideas Guide The tech- 
nique of cutting in and replacing 
casement and double-hung win- 
dows — on pages 114 and 1 17 — was 
handled by Shop and Tools Editor 
Joe Truini, who teamed up with his 
mentor and father, Joe Sr. . . . Home 
improvement and maintenance 
may give you all the exercise you 
need, but if you're ready for more, 
look at the latest tools for tennis in 
Light f N Lively : The New Tennis 
Racket , starting on page SB. 



Tnjlnl And dad do a window Installation. 



Million at work while Hartford watches. 





Canister Auger 

1,7 & 1 j" spring steel frees dwggeiJ iIi-ilieln 
in minute winrt* up Ut store iti handy 
drmn! flurry! Offer gfurtl Fmnt March 20 
only whiJt^LipfdiPS Nisi, ai partielnating 
True \klue narilwa jv Stores. 5043&5 



Pruning Shears 

Lsilusive design offers extra cutting 
I n-rwer! With cu&hiftn jtrijj handles, safety 
iil.iiU' \wk. Hurry! Offer ftemJ from 
Marrh M> ^nly while siipplir-s last, r»i 
part tci pat I nf! True Value Hardware 
Stores. JflS 37 ] 



CHARCEffjl 

T™ 111 ue hirrhrirr Sorts 
F*rf oht mm\ r^u. tH 
HldiiVl ' in IHe V&tim PlJH 
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What Copper 



What the Plus 
adds to our plug 



adds to our plug 



If takes more than copper to 
make a superior spark plug, 
t he key to premium perform- 
ance ties in the spark plug's 
insu lator nose. Quito simply, the 
longer the nose, the better the foul 
ing protection. 

Had we added only copper to 
Copper Plus, we could have 
lengthened our insulator nose by 
only 25%, 



But we added more than copper. 
We added a high Conductivity 
nickel alloy electrode, a wide base 
insulator and Thermal Bonding. 

Together with copper, these 
features allowed us lo lengthen our 
insulator nose by 100% . 

What copper adds to our plug is 
a superior heat range What Dipper 
Plus adds is superior performance. 
That's why it s I he only spark plug 



backed with a money-back Per- 
formance Guarantee* 

*Oflfi-r imieIa J i v intta 1 ? 31, IflttS. Aviation unct 
industrial plunsusajpUpd 



NOTHING 
SPARKS 
LIKE A 
CHAMPION 

i - 19H5 Outiti i uiMi Spa rk 1*1 ijr Cnnpriiv 
Toledo. t*l 43IM14KH 







LETTERS 
TO THE EDITOR 




For the birds 

[ was amused by the letter from a 
reader who was having problems with 
your supposedly squirrel-proof bird 
feeder (Letters. page B Dec. " 54). T ran 
sympathize because I've had my own 
run-ins with these smart critters 

Most people hang their feeders from 
a tree or part of the house, making 
them easy for squirrels to get at. If you 
put your feeder on a pole, it H s simple 10 
keep squirrels away. Here are two 
ideas (right) that have worked well for 
me. Gut a ] e-inch -diameter circle of 
sheet aluminum, slit it to die middle so 
it can be formed into a cone and Fop- 
rivet the ends together. The cone is 
held on the pole with a hose clamp. It 
works just like the rat guards on ships" 
mooring Lines. 

The other trick consists of a collar of 
plastic tubing targe enough to slide 
easily up and down the pole, it's coun- 
terweighted as shown so it's held in the 
up position. When a squirrel reaches 
the collar, his weight causes it to slide 
down to the ground. 

The startled animal jumps off a nd the 




Tires defy physics 

As a physics teacher. 1 was shocked to 
see you discuss tire traction in terms of 
tread area (How To Pick The Right 
Winter Tires, page 72. Jan. r 85). As any 
physics student knows, friction (trac- 
tion) is independent of area 

THQLA TEPCHE 
aftVTXcim end 

Auto Editor Wade Hoyt replies: 
You're right in theory, hut the laws of 
simple sliding friction do not apply lO 
the complex interaction dm takes place 
between rubber and pavement. In prac- 
tice, wide tires do develop more traction 
than skinny ones, If they didn% no 
racing drivers would use them because 
a fat tire without other benefits simply 
produces unwarned aerodynamic drag. 

The British beat us to it 

Allow me to correct a correction. In 
your January J B5 Letters column (page 
E) r a reader pointed out that it was 
Chrysler, not Ford, that was First to 
develop ami lock brakes in the early 
1 70s, Actually, an excellent antilocking 
device, caUod the Dunlop Maxarct sys- 
tem. was used on the British -made 



Jenson in the early 60s— a decade 
sooner Too many people seem to feel 
that everything worthwhile in life has 
to be invented here in America, 

K D. G ROVE 
ELK GflOVE, TLL 

Where to complain to 

In your December '84 Car Clinic col- 
umn (page 20). Mort Schultz advised a 
reader to consult the Chrysler zone 
office in Natick, Mass. This has led to 
our receiving requests for reimburse- 
ment from all over the country. 

We would like to point out that 
Chrysler has 23 zone offices through- 
out the United States to assist custom- 
ers. The Natick office is authorized to 
handle requests from people residing in 
the six New England states only. 

j v SJLYEA 
CHRYSLER CORP. 

nauck mass. 

We regret the misunderstanding. 
Readers wishing to know the correct 
zone office for their particular areas can 
find our by consulting any local Chrys- 
ler, Dodge or Plymouth dealer 



Flying in flak 

I greatly enjoyed your article on the 
legendary B-17 (Our Stiff Flying For- 
tress Turns SO. page 79.. Jan. '85) 
However the German fighters depict- 
ed in the Keith Kerris painting are 
Messerschmitt Bf-lD9s. not Focke 
Wulfs as stated in the caption. You can 
tell by the two bulges in the cowling 
just ahead of the cockpit. These were 
made necessary when the G- model 
109s were refitted wiih heavier-caliber 
machine guns whose larger breech- 
blocks protruded above the fuselage. 

DWA.V CLOW 
ALBUQUERQUE. N M 

Our thanks to the many readers who 
took the trouble to point out this dis- 
crepancy. Although Focke Wulf 190s 
were also used against our bombers, 
the pianos shown in the painting ate 
indeed Messerschmitt Bf-109s. 

A beautiful story, but as a former B- 
17 engine mechanic I must point out 
that the Forts were powered by Wright 
Cyclone engines, not Pratt & Whitney 
Hornets as you stated in your article. 

HERMAN STOCK 
COLORADO SPRINGS. COLO. 

Our reference was to the Boeing 299, 
the original E-l 7 prototype t which did 
haw Pratt A Whitney engines. You're 
right that most production B-17s used 
Wright Cyofene.5, although some iafer 
modeis, especially the B-17G, went 
back to Pratt A Whitney Hornets. 

You said that the bomb decals on a R- 
17's nose indicated the number of kills 
it had made. This is incorrect The 
bombs stood for the number of mis- 
sions flown. Kills were represented by 
miniature enemy flags. 

BENJAMPN P FRESTQtf 
PALM SPRINGS, FI A 

You scored a direct hit on that one „ 

Owning tip 

I found it very refreshing that you took 
the blame for an error that appeared in 
the story about former President Car- 
tels furniture-making hobby {Letters, 
page G P Dec. ’84}. 

It w ! as probably the first lime Jimmy 
Carter wasn't blamed for something! 

R. M. FRA2A 
FQHT BYRON, ELL 
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Team Ranger: 
Tough 4x4 and 4x2. 






thing else Ford Ranger is a 
great value. It's a small 
price to pay for a tot of fun. 

Best-Balll 

American Trucks. 

At Ford, Quality 
is Job 1. A 1984 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1983 
models designed and 
built in the US 

Lifetime Service 
Guarantee. 

As part of Ford Motor 
Company 's commitment 
to your total satisfact ion, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies dealers, for- 
eign or domestic, offer this 
kind of security. Nobody 
See your participating 
Ford Dealer for details. 

Dealer iiLsialkd Hghi bar not 
Jbr occupant safety. 



My Ford Ranger and Me: 



My Ford Ranger 4x4 and Me" 



Ford’s tough Ranger comes 
in rugged 4x4 s and 
street-smart 4x2 s. They go 
where you want to go! 



It's a tough team to 
beat- Ranger and you. 

Bash around the 
boonies in a Ranger 4x4 
with a couple of dirt 
hikes in the back~or zip 
around town in an easy 
to park 4x2. Which- 
ever one you pick. 
Ranger offers a 
hefty V 6 
engine 
that the 
imports 
don’t- And 
Ford's 2.3L 
Four now gives you the 



extra response and per- 
formance of electronic 
fuel injection. And this 
high-tech engine is 
standard. 

Go on all 4 wheels. 

For 4-wheeling, 
nobody’s topped Ford’s 
exclusive Twin- 
Traction-Beam front 
suspension and its 
proven four wheel 
drive system (choice 
of manual or option- 
al automatic locking 
hubs). Also, there's a 5- 
speed transmission that 



comes standard in all 
Rangers. 



Or just two wheel power. 

Ford's 4x2 Ranger 
is one tough American- 
built small pickup! It has 
the widest cab in its 
class. Up front, there’s 
Ford's exclusive Twin-I- 
Beam suspension, in 
back, strong double- wall 
box construction-plus 
payload options up to 
1.765 lbs. 

If you have a boat 
or trailer to tow, tough 
Ford Ranger adds to your 
fan. When properly 
equipped with the trailer 
towing package, gutsy 
little Ranger can tow 
up to 5100 lbs. For 
working hard and playing 
hard, it’s Ranger! 

On top of every- 



FORD RANGER 

AMERICAS TRUCK S 




BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 






Peugeot's one for the show 



Step up, van fans 

It looks like there's no stopping high- 
stepping sales oi minivans GM ha* just 
joined the parade page 46) and 






Peugeot 



dazzling concept car. 



Mitsubishi minivan might have four-wheel 
drive and a sliding door on each side. 



It s it shnwstoppfir — and an auto show 
is the only pJacB you'll sec Peugeot' s 
concept car. The Quasar, which is even 
more striking when you see n m its 







Ous^r dash Is tfinftFlewced off df the center 

tunnel: electronics system is from Clarion, 



Kevlar and carbon -Fiber ^-kin. was de- 
signed al Peugeot's own styling cen- 
ter — not done in a studio across the 
Italian border. The two-seater Quasar's 
gull-wmg-like doors lift and pivot for 
ward. Under the dome- like canopy is a 
one-piece dash that cantilevers off the 
center tunnel end includes a center 
screen for displaying navigation and 
system, chocks The rear engine — a 
twin -turbo, do-hc. 16- valve Four — 
drives alt four wheels with 600 hp on 
lap. The Quasar is Peugeot's fust show 
car ever and the slickest on the circuit 
this year 



Slippery Subaru 

Ii has a drag coefficient of 0, 29. making 
it she world's most aerodynamic pro- 
duction car. The styling is so smooth 
from nose io tail that you'd expect a low 
Cd figure, but what you don’t expect is 
four-wheel drive The new XT Coupe is 
In .showrooms now in Eour variation:-; all 
of which use Sudani's 1.8-liter qhr 
Four. At its hottest this Fuji flyer is 11 1 
tip. turbocharged, with on -demand 



4wd. This is the 4wd Turbo model 
which also features adjustable air sus- 
pension. The base model is the DL a 
fro nt- w h && 1-drive two-sea ter. IV-s fuel 
injected and is £S t QDG. The GL is a 2 +■ 2 
with lots of good options and jumps to 
SI 0.000 The Turbo 2 + 2 is between 
S 13.000 and 14,000 There's only a 
slight premium for 4wd. so the top-of- 
the-liiie 4wd Turbo also comos in undor 
SI 4 000 . V our move. 



Mitsubishi's hc.cn. spotted Lasting a 
four- whs?e3 -drive hauler that's got two 
sliding doors? — one on each side. No 
word when this one might become 
available to The American van buyer 
That means Renault will ho next up 
with its Espace. which we'll be driving 
soon After we get a feel for that van 
you'll be the first to know. 




Sinclair C5 *l«tric is steered by |h^ front 
whrtlj handlebars are under your knees. 



The Sinclair C5 is a 15-mph. three- 
wheei electric vehicle with pedals than' is 
legal to drive on highways along with 
tandem trailer trueks—in England. It's 
an appealing trike to be sure, but would 
be more toy than transportation for 
most people hure. Still the CB 
caused quite a stir in its home country 
where designer Clive Sinclair (of com- 
puler fame} feds its 20- mile range and 
low price make n perfectly practical for 
daily running around. Just don't run too 

The Subaru XT Coupe at its hoc test Is turbocharged and equipped with four-wheel drive, far, And don't get HUH OV^r 3HW 
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How topick the right oil 
for every car from A to Z. 



For starters, pick Valvoline. 

Then select the right type of \%!voline 
motor oil for your car and the way you 
drive. Because we don’t just make one 
kind of oil and tell everybody to use it. 
We make different oils to meet the 
special needs of different cars. 



stand the intense heat of turbos. And 
our multi-viscosity All-Climate* and 
single-grade Super HFO* motor oils, 
with special detergent properties for 
tough stop-and-go driving. 

Or Valvoline Racing Oil, engineered 
to take the stress of high-performance 







YMvoline.* Because your car is sp^w^. 



engines. 

So no matter what kind of car you 
drive, Valvoline has the oil that suits it 
to a T. 



Like Valvoline 
Turbot -the 
motor oil specially 
formulated to with- 



®19W „ \hlwLot Oil Company 



•fJiUj.nd ‘•■'"■i I ne 0 1 1 -Gmti pj n.;.. Ltmipac, K.Y. 

AtAhUliimj CnU 
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Mini-precision power tools 



Lightweight high-speed precision TooJs fJe#l to right j— 
Jigsaw, disc tander and orbital sander— operate off a 
variable-spe^d pqwer adapter. Model ?B05 kit £far right) 
Includes rotary load, power adapter and 37 bits. 



Black & Decker has a complete line of sealed -down precision 
power tools for the home woodworker and hobbyist . The 
Model 9805 Rotary TooJ Kit (595; upper nybt) contains a 
Model 9811 150- wets rotary tool. a Model 98? 1 power 
adapter and 37 assorted accessory hits. Riack4 Decker also 
offers power tools which operate off the Model 9821 power 



adapter. The tools are (tipper left to right): a jigsaw (538). 3- 
Ln.-dia. disc sander (544) and a 2 x S^A-in, orbital sander 
(538). All Tools and accessories are available separately. 

For details regarding the entire line of precision power 
tools, contact Black £ Decker. 3012 Highwoods Btvd.. 
Raleigh, N.C. 27625.— J.T. 



Comfortable quality 



Durable, hlgh-lmpact handlei F designed for 
comfort and power, come in four sizes (top 
to bottom | : 4 V*-, 3V^ r 3 Vt- and 2-In. Sfsde* 
are made of chrome vanadium. 

Finally, there's a screwdriver handle 
designed for the human hand. Pro- 
Driver screwdrivers— claimed Lo have 
the world's most comfortable han- 
dles — Feature an Indented thumb area 
for sure grip, curvaiure design for the 
hand and a rounded top for in-palm 
comfort. ProDrivcr handles come in 
four sizes: 2% 3 V*-. 3 3 A-and 4 3 A4rt ; and 
five shank/bit styles: Philips No, 1. 2 



and 3 and two slotted bits They're 
available at hardware stores and home 
centers [Yices range from S2 to 56. For 
details . contact Fla Sli Grafters. 1 202 
20th Ave., Rockford. HI. 61108.-7.7. 



A keyless chuck 

If you're tired of struggling with a chuck 
key each Time you change drill bits, 
then try Boars' new 3 A-in_ drill featuring 
a power-driven keyless chuck. To tight- 
en a bit. simply run the drill while 
holding the plastic chuck collar, To 
remove a bit. pull back on the collar and 
run the drill in reverse. The Model 
10419 ($90) drill has a variable-speed 
[0 to 1 .200 rpm). reversing z A-hp motor 
with permanently lubricated ball roller 
and sleeve bearings. Contact Sears, 
Roebuck and Go.. Sears Tower. Dept. 
703 m Chicago. III. 60684 — J T 



Anchoring and patching cement can be 
mixed For pouring, as shown, or to a pliable 
consistency for knife or trowel application. 

Mending cracks and holes in concrete 
has been simplified thanks to ftockite 
anchoring and patching cement Sim- 
ply mix the powder-like substance with 
water and apply- According to the man- 
ufacturer. Rockite also is excellent for 
anchoring bolts, railings and fence 
.posts in concrete. It's available ai hard- 
ware stores and home centers in pack- 
ages ranging in size from 1 pound 
($1.70) to 125 pounds ($87.50) Con- 
tact Hartline Products, 2186 Noble Rd.. 
Cleveland. Ohto 44112. — J.T. 



Sears new variable- speed reversing drill 
features a power-driven automatic chuck 
for quick, easy bit changes without a key. 



ITyoij f# coiD&tcross a j»w product Mrrt so . me sped # J 
fbanjjm Jet **s know atoms k. Wnve ro Work 
bench, Popular Mechanics, WPS STtTh St . NOW 
TTdrt. N.r. 10019. 
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THE BADGE OF THE PROFI 

On the job, there's one sure way to spot the mast, 
tradesman, It’s the Badge of the Professional, the 25-foot Stanley POWER LOCK" 5 la 
clipped to his belt. 

Wherever you see the Badge of the Professional, you 're sure to see other S 
top-of-the- 1 i ne tools . . .levels, squares, rammers, saws, planes, and chisels. It makes 
sense. Stanley toots del iver q uality that won’t quit. That s why you'll see Stanley tools 
have been on the job for two or more generations. 

See for yourself . The next ti me you see someone whose work you res 
look for the Badge of the Professional . It’s a good ru le to fol low. 






Audio and video lead chorus line 
at Consumer Electronics Show 



K^.-bOrirds 

Yamaha offerings 

Ihextzed circuitry lo J jP 

her of instrument ' ^^sio ^ 
hoards can repindn c^R y 
MIDI (musical insinim^i^ J< ' 
face) port on top-shelf n " 
compose in u sic with a ho % ' / 
Are you ready far the? v, c^-'V- 
That r s Case's portabLr / 
(S499Wa four-octave key/ 

12 voices ^nd rhythms, bi 
AM/FM dual casseite n «nn it 
Regarding digital" TV, 

t and Quasar joined 'T 
Sony with high-tech ! 
television doesn't hav J 
tat to br exciting. Son M 
in. Trinitron XRR (i M 
the finest picture ^^B 
you']] find outside 
iiuciio. Zenith's 4 b- m p'H 
sets fSS.bDO to J2^U0, V 
hnghi as previous models, cJidB 
more flocc space than a Z5'l 
_ sole . Wor does • ■ i I 

in. drn. j L -/t- w TV iSl 
Tne big news in VI 
"85 is comtunation. m 
f • ^orders General !' 

E^nasonic 



LAS YEGA5 — Gambltng and showgirls 
share the limelight here with hi-fi, vid- 
eo. computers, telephones, car stereo 
and satellite gear when January's Con- 
sumer Electronics Show comes to 
town, Because audio and video gener- 
ated the most excitement, this month 
we'll focus on those categories. 

Sight and sound aren't separate tech- 
nologies anymore. At the show, nearly 
every hi-fi and TV manufacturer dem- 
onstrated package systems combining 
television, VCR and stereo compo- 
nents. If you'd rather roll your own, 
there are plenty of hi-fi receivers, am- 
plifiers and ecfuallzer5 that let you inte- 
grate multiple audio and video units. 
These hybrids incorporate a host of 
controls to let you improve and M| 
enhance the image and sou: id h am 
TV or video — thereby elimmai- KM 
ing the need for additional ■ :<y.^ fl 
naE processors. Typical is Pio 
neer's SX-V3D0 receiver i45 
watts per channel, S27G) and thin AV 
One egualizer ffom AudioSouro? 
(S580). Regarding hybrid audic/vidtn 
source units. Sansui and Tear joined 
Pioneer in offering combb^don^^— 
laser vidoodisc^digitai au- iM 

dio Compact D:sc play-r-L’s H . ^ 

($1,200). And just about ™ • ••' ' 
every TV is now ready for tMS 

stereo broadcasts. BPB 

The buzzword "digital ' 

now applies to TV sets and P 

music synthesizers as well ns 
audio Compact Disc players 

There were plenty of the latter in La^. 
Vegas: MarantzT CD -64 and Tech- 
nics’ SL-Pl bring the cost of home 
CD players down to S-400. Alpine. ^ 
Mitsubishi. Sanyo and Yamaha 
joined Pioneer and Sony with ^5 
in-dash CD units. 

“Digtan in Electronic i 



VCJ? viewing 



AudloSnjree 

AV-One equalizer. 



■V .lagnavox, 

Hfr ••.•uos.ii have • .Wj||| 
’hat tiSH rhe standard '-HI 

► * w _ !■ ill inch cassette. All t^^B 
* 2V. -hour recording 

go and will cost 
^ £1.500 and £1,800. H| 

Meanwhile, the 
video format gained H 
adhei rents in Canon. Samsung ]H 
-■ ■■ n I ! kc: [ I ie existing ft- mm HI 

corders the now entries are 
i 'M-i h : . ::order/tuRc-r portablos, pri B 
around Si, ZOO. n 

A new home video produi H 
/ the VCR — a videocassette p'H 
t er priced lower chan VCRs wiB 
recording ability. They'll tB 
available ffom several brarnB 
for about 3200. ]n T i: m rii -1 
VideoCaster fQuantec ir:: 1 
Si 20) lets, your VCR breadcast-J 
wirelessly -to several TVs at once. | 
Rounding out the new video fare im 
JLas Vegas, Hitachi demonstrated its 1 , 
□mless electronic, still-camera sys- 1 
lorn. Images shot on a 2-in magnetic \ 
uiik emerge as 3 x 4-in. color photon 90 \ 
seconds later from a thermal printer. 
The system goes on sale next year Bt 



Case's CK- 
500 portable 
keyboard. 



From lop: Oiwitni wireless VI 
deoCaster sends VCR signer* to 
several TVs. The AudioSource 
AV-One and Pioneer SX V300 
combine and control hi-fi 
and video. Flay canned or 
live musk with Casio s CK-5GC 
portable murk center. Printer 
give* picture* Instantly for Htta- 
ml'* electronic tamer*. 



Thermal tolar printer for Hita- 
chi'* new electronic camera. 



STEPHEN A. BOOTH 
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Audio and video lead chorus line 
at Consumer Electronics Show 



keyboards means :he Lirest Casio and 
Yamaha offerings employ digitally syn- 
thesized circuitry to increase the num- 
ber oT instrument "voices " the key- 





CA5 VEGAS — -Gambling and showgirls 
share the limelight here with hi-fi. vid- 
eo, computers, telephones, car stereo 
and satellite gear when January's Con- 
sumer Electronics Show comes 10 
town. Because audio and video gener- 
ated the most excitement, this month 
well focus on chose categories. 

Sight and sound aren't separate tech- 
nologies anymore. At the show, nearly 
every hi-fi and. TV manufacturer dem- 
onstrated package systems combining 
tele vision, VCR and stereo compo- 
nents. If you'd rather roll your own, 
there are plenty of hi-fi receivers, am- 
plifiers and. equalizers that let you inte- 
grate multiple audio and video units. 
These hybrids incorporate 3 host of 
controls to let you Impmw and 
enhance the image and sound from 
TV or video — thereby etsminat 
jjig the need for additional ox lor 
nal processors. Typical as Pio- 
neer's SX-V300 receiver A 5 
watts per channel. S2?GJ and thin AV- 
Qne equalizer from AudioSource 
(S5SQ). Eleganding hybrid audio- vidoo 
sourre units. Sansui and ;---ir:F : d 

Pioneer In offering combination 
laser videodisc/digital au- 
dio Compact Disc players 
($1,200). And just abotir 
every TV is now ready for 
stereo broadcasts. 

The buzzword '’digital" 
now applies to TV sets and 
music synthesizers as well h' : . 
audio Compact Disc player 

There were plenty of tN- lattpr in Las 



Quant eti 
VldeoCaster 
for remote 
VCR viewing. 



AiidloSOurcc 
AVOne tqufcJ&er. 



Pioneer SX*V100 
audio video receiver 



s CK- 
100 portable 
keyboard 



boards can reproduce Moreover, the 
MIDI (musical instrument digital inter- 
far - port on top-shelf models lets you 
compose music with a home computer. 
Arc jw ready for the 'Tondoblaster"? 
Tha: s Casin'? portable CK-500 
l'S499) — -a four- octave keyboard with 
12 voices and rhythms, built into an 
AY'/FM dual cassette boombox. 

Regarding ' "digital' p TV. Panasonic 
and Quasar joined Toshiba and 
Sony with high-tech models. But 
television doesn't have to be digi- 
tal to be exciting, Sony's new 25- 
in. Trinitron XBR (Si. 200) has 
the finest picture resoiuu.cn 
you'll hud outside a broadcast 
HUidro. Zenith's 45- in rear -project ion 
SCTS f$?. 500 to £2.800) are twice as 
hnoh: is previous models, and need no 
mom Loot space chan a 25-in. con- 
sole Nor does Mitsubishi's 35- 
rn. direct- t-7'ew TV (S3, 500). 

The big news in VCRs for 
'85 is combination camera/ 
recorders General Electric. 

ague vox. Panasonic and 
Quasar now have camcorders 
chat use the standard siae VHS 
h.ilf-Lnch cassette. All permit 
2 a /i ‘hour recording on the 
go and will cost between 
SI, SOD and Il.BOO. 

Meanwhile, the 8-mm 
video format gained new 
iidhr 1 : . i as in Canon. Samsung and 
Snnyn. 1 alike the existing 8-mm cam- 
mrdf-rs the new entries are two- 
pin-rf re: .irder/tuner portables, priced 
an und $1,200. 







A new home video product is 
:r* VCP- — -a videocassette play* 
er priced lower than VCRs with 
recording ability. They'll be 
available from several brands 
: ■ about $20G. In accessories, 
ihi VjdeoCaster ( Quanto e lm r l. 
$120) lets your VCR broadcast— 
wirelessly — to several TVs at once. 
R<u::i:ii!:g out the new video fare in 
!-• 1 Hitachi demonstrated its 

film I ess - 'Jectronic, still -camera sys- 
tem Images shot on a 2-in. magnetic 
disii emeige as 3 X 4-ui. color photos 90 
seconds later from a thermal printer 
The system goes on sale next year M 



Vegas; Marantz' CD-fi4 and Tech- 
nics' SL-Pl bring the cost of homo 
CD players down to $400 Alpine, 
Mitsubishi. Sanyo and Yamaha 
joined Pioneer and Sony with r ^ 
in-dash CP units. 

"'DigitaP Ln electronic 



from top: Qihinitt s wJreiess VI- 
dwCMtfF sends VCR signals to 
several TVs, The AudJOSOurco 
AV-Orw and Pioneer SX-V300 
combine and control hi-fi 
and vWeo. Play canned or 
Pfve music with Casio s tK-SOD 
portable muelc center. Primer 
gives pictures Instantly for Hita- 
chi's electronic camera. 



Thermal color printer for HPta- 
chi'i new elrctronk camera, 
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Olds Cruisers. 

They handle cargo like a wagon. 
And people like an Oldsmobile. 



GM 



When it comes to muscling cargo, the 
Olds Cruisers can handle the fob with the 
best of them, But what makes these wagons 
so special is the way they handle people, 
’feke the Cutlass Cruiser- this year offer- 
ing an available 3$L multiport fuel injected 
V6. With over 74 cubic feet of cargo space 
with the second seat down, it offers the kind 
of room you expect from a wagon. 

But even better, it offers the special kind 
of luxuiy you expect from an Oldsmobile. 



Handsome interior appointments. Available 
seating for eight And thoughtful conven- 
iences, like the hinged rear window that * 
flips open for easy access to the cargo hay. 

Olds Cruisers come in three sizes to fit 
any size family. With a wide choice of avail- 
able power trains-4, 6. and 8 cylinder engines 
-to answer any demand. 

So when you have a load to move, move 
it in a wagon that won't treat you like cargo. 

A new Oldsmobile Cruiser. 





DANIEL CHARLES ROSS 



DETROIT 
LISTENING POST 






GM adds Saturn Corp. 



Ph 4: 0 3V COvE^i 



When iv 0 last told you about the GM 
Saturn Project (DLP. page 14 Feb, ’34). 
it was a 1 'no -year" car developed to lest 
and implement radical new design 
manufacturing and assembly tech- 
niques. The program has spawned Sat- 
urn Carp., q new division oF GM 
Joining Chevrolet. Buidc. Pontiac, 
Oldsmobile and Cadillac as a separate 
badge, Saturn marks the first new 
nameplate at die automaker since 
Chevy joined GM in 1913. There will be 
separate Saturn dealers and. GM prom- 
ises no Sa turns with different grilles in 
Chevy or Pontiac showrooms. 

GM sources admit privately that the 
Mazda 1>26 was an inspiration For the 
front-drive Saturn prototype that was 
shown to the press, but stress that 
production cars are at least three to four 
years away, and they could be quite 
different from The prototype {a more 
aerodynamic Ford shape, not the proto- 
type's J-car look, was predicted) 

The prototype is powered by a 1 9- 
liter all -aluminum Four built by the lost- 
foam casting process. This is GM's first 
use of a lined ess alloy block since the 
ill-fated Vega. Mercedes and Porsche 
now use such designs with success 
The first Satums will be two-door 
and four-door sedans, with annual sales 
volume pegged at 500.000. A sporty 
hatchback a station wagon and maybe 
a minivan will join the lineup very 
quickly Saturn Is less of a car story than 
a financial thriller It will soon have total 



Chevy Nova unwrapped 

After much controversy and significant 
preparation — and while a Chrysler law- 
suit hangs Fire in the antitrust courts — 
GM/Toyota’s joint venture. Mew United 
Motor Manufacturing Enc, (NUMM1}. 
took the wraps off its Nova four- door 
notch back Sedan 
Nova won t see 
showroom floors 



The Chevy Toyota Nova shown to 
the press Is a four-door sedan with 
trunk f above). Spy shot | right) 
shows hatchback due this fall. 



until mid-June at the earliest, and the 
car will probably be sold first In the 
Midwest, filling the gap between the 
Suzuki-built Chevy Sprint (sold on the 
West Coast) and the tsuzu -built Chevy 
Spectrum (sold on the East Coast). 

Novo, based on Toyota s front -drive 
Sprinter, ha* a 1 6-liter pushrod Four 
with about the same power as the 
Japanese car: 100 hp at 5.600 rpm and 
101 lb. -ft. of torque at 4.000 rpm {GM Is 
record Eying the engine for the United 
States) This suggests a possible 30/37 
city /high way EPA mpg figure for a 
Nova with its standard five-speed man- 
ual: and 27/31 mpg with the optional 
throe-speed automatic. 

The power-assisted rack-and -pinion 
steering and power front-disc/rear- 
drum brakes are standard equipment. 
Suspension bits are MacPherson struts 
at all Four comers, supporting a 2,105- 
pound car. Overall length is 166.3 in., 
overall width is 64.4 in. and height is a 
trim 53 in., all atop an abbreviated 
95.7-in. wheelbase Pries? at this writing 
is undecided, but best guesses put it in 
the $7,000 Corolla range. 

The inset picture is a spy snap oF a 
flFjg aSg Hu n to jagg 20 } 



assets of $5 billion, making it almost as 
large as the Chrysler Corp 1 

As far as exciting automotive hard- 
ware goes, don’t expect miracles oE the 
Saturn. GM's J -bodies once received 
the same "import-fighter" hoopla. 



I in port-fight Eng Intern Is obvious In both the 
exterior and Interior design of the Saturn 
prototype. Ignition switch ks between front 
seals a /a Saab. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



Come up to Kool. 



Kool gives you extra coolness 
for the most refreshing sensation in smoking 

A sensation beyond the ordinary. 



C. 1-^BiWTCa 

Mfe Kings, 11 mg. "ib f t 0 .8 mg. nicotine 
filter Kings, 1? mg b, lar“. 1 .1 mg nicotine 
per cigarezle. FTC fteppfl Mir. '84, 



n {Hiiifl 1 BE 







DETROIT LISTENING POST 

(Continued from page W 

stock Toyota Sprinter hatchback at a 
Detroit gas station, complete with an 
embarrassed GM test engineer 
hunched at the wheel. Except for the 
bow-tie grille and U.S. headlights, this 
is pretty close to the five-door Kova due 
here in the Fall 

Chrysler/Maser out 

We hear rumblings that Chrysler Chair- 
man Lea lacocca was outvoted regard- 
ing his personal desire for a two-seal 
sports car project with Mas era d (see 



Detroit's European Connection, page 
83 Jan. '65). Rumors aro that Highland 
Park will now develop its own sports 
platform, possibly to debut as a con- 
vertible. maybe with the superperfor- 
manoe i win-cam engine Chrysler 1 s said 
to be working up. 

Cadillac AUanrte 

Cadillac's two-seat convertible project, 
code-named Callista is the subject of 
official birth announcement cards, 
which were mailed out after our Euro- 
pean Connection story hit the news- 
stands. The car's official moniker the 
1987 Cadillac Allans 





w [ \ What cleans a ; 
dirty carburetor instantly? 
You just put your finger on it 



Gumout Jet Spray is America^ 
best-selling cart) cleaner, num- 
ber one with do-rt-yourselfers 
and professionals alike. 

Cleans instantly, on contact- 
carburetor throats barrels, 
ports, jets, linkages and 
more. 



Nothing cleans faster, belter or 
more professionally than Gumout 
Jet Spray. Available in 5 02., 
13 or , and new 19 oi, $t»s. 



GET YOUR HANDS 
ON SOME. 



Ear to the ground 

Class action l, GM 0; General Motors 
has discontinued aii passenger-car < be- 
zels. The General's oil-burners hence- 
forth will go only in light trucks. 

inflation defeated: According to the 
American Automobile Assn., driving 
and car ownership costs for operating 
an '84 car 15.000 miles went up only 
r hree-ienihs of a penny, to 232 cents 
per mile in 1984. The average ranged 
from a low 1 of 22.7 cents in the Great 
Lakes area to a high of 23.6 cents in 
Mew England 

Bacteria cafeteria: Researchers a? the 
Rowling Green. Ky.. Corvette plant are 
testing Pseudomonas Paucimobiius on 
paint solvents in a tank of sand called 
the "Bacteria Cafeteria " The test is to 
determine whether the bugs can be 
used to one day break down the plant's 
hydrocarbon emissions. 

R-25 killed: Too bad, too. You may 
have seen our item on the Renault R 25 
fDLP, page 32 Nov '84) and the car 




AMC President Jose Dedeurwaerdfcr shows 
64 Jeep Commanehe mlnlpHckifp fDJLA page 
42, Oct 04 f. Intro date: Fall S$. 



itself in auto shows this year, but for 
now. AMC says it has decided not to 
import the potem competitor to BMW 
and Mercedes-Benz. 

Short drives: The Plymouth Duster 
2.2 is pegged at Chrysler as an econo- 
my car wiLh spunk, and darned ft it 
isn't! Good driveability and peppy per- 
formance offset a total absence of head- 
room for six-fociers. 

At the same time PM's Auto DepL. In 
New York was starting a long-term test 
on the new Corvette (see page 58), I 
had a chance to drive one on the street 
and wished 1 lived in California It's real 
bad in the snow, ideally a car garaged 
in wimer. Otherwise, it's the best 
'Vptie Since the 1966 4Z7-cu.-in. mon- 
ster. Very Ught. and very fast. The 
unique “4 h- 3 j ' manual, with overdrive 
electrically engaged in the top three 
gears, is an innovation that we hope 
spreads to the Z2B and Trans Am. 

We got letters dept.: Sharp-eyed 

reader William M. Hannon of Lookout 
Mountain, Tenn , wrote about the adhe- 
sive we mentioned in our July ' B4 issue 
(How To Customize The New Minivans 
page SB) The correct name of the 
substance is Sikaflex. It's available from 
the Sika Corp. Industrial Products Div. 
LyncLhurst. N.J. 07071. E*V 
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Introducing 
The Ultimate Weapon 
Against 
Athlete’s Foot 






t HH4 l.rnlrrlt 1 I jhuratHWH's U14 .] 



There’s nothing like new FootlVork. It’s 
a great new way to get fast, effective 
relief from the agony of athlete's foot, 

Nothing stron ger or faster 

FOOTWORK kills athlete s foot fungu s on 
contact and brings rapid i^lief from itching and 
burning, 

Prevents and cures 

Regular use of FOOTWORK means you may 
never be bothered by athlete's foot again! 

Doctor recommen ded 

FOOTWORK is made with the highest 
concentration of the antifungal ingredient 
doctors recommend most. 

4 convenient ways to g et relief 

I'txrJWDRK Ls available in powder, aerosol 
powder, cream anti liquid. 

New FOOTWORK ... there's no 
stronger, more effective way to prevent 
and cure athlete's foot without a 
prescription. 




r — 



Save 25<P on 

New Footwork 

OOfc&LIJHfclf* PlriirSC \ tr. jiurr I hr? isiU[W<i* yukl rrdrrm 
HAfain-Ml arid uri- ancmupma-iLcd I tv |Im l n:i|uuvLli ]JuiT:ha^! 
IlLTULLH; frur (jmvmcni liC fdur vtolue plus 3c It&ndliOg 
Ledinrlfl Refund Uffon. PU-. Box 1177 . CULnion -52734 Coupon 
Ltittl w+if n- toted pncftiihii^l or rrMiitricti hy lew Cash vnJtir t/iwi 
trf a nraiL cmly in l.'W 'ITiis tinupun is nssrUranxfnrahlff. rmruN- 

sigiulatlr mid itucinjimtliiJcriJME!., Qfln liiniled Llh urir mLifKFii pe.i 
pun-ha:^ expires Dwctnbfr 3 liim 



,25C 



412*14 203657 
STORE COUPON 

C TH+j Ia^itw- UiI>.h - jLi:o+ j -. EhiiilnliihlJM 
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Squeaking belts 

We have a 3-year-old Afaytag washer, 
model N o. A2085, serial No, 

40825 7EG m with a suds saver. Since 
we've had the machine, there is a loud 
squeaking noise when the water emp- 
ties from Lbs- machine j'nto the sink , The 
noise doesn r t occur when the suds saver 
pumps the water from the sink into the 
machine. We changed the belts, which 
took care of the noise fora few months. 
The noise doesn't affect the washing 
operation, but it keeps my son awake, 
since the laundry room is just below his 
bedroom. Can you help? — Jo Behm r 
Roseville, Minn, 

The squeaking noise may be due to 
an improperly adjusted belt, a glazed 
motor pulley or possibly a motor mount 
base that needs lubrication. To check 
The motor base, unplug the machine 
and take off the front panel Remove 
The two Phillips-head screws at the 
base Of the panel and swing the pend 
out from the bottom to disengage the 
retaining dips at the top. 

The motor and motor base are on 
your left, You wiil notice that the motor 
slides along the base on four plastic 
wheels and is held in position by two 
tension springs. The wheels must roll 
freely in the base, To check this, push 
the motor toward the rear of the wash- 
er then let it go. It should slide back by 
itself. If it sticks In the rear position or 
doesn't return smoothly, dean and lu- 
bricate the base and wheels. 

Maytag recommends either Poly- 
Lube. part No. 2-4314, which is a liquid 
silicone oil, or Poly 'Grease part No. El- 
3959 Both are available at any Maytag 
parts distributor. As a simpler fix, try a 
silicone spray to lubricate the wheels 
and track. 

If the motor moves freely in its base. 



99S3SS 




MOTOR PUUCT 



DRIVE BELTS 



TENSION 

SPRING 



ADJUSTMENT 

SCREWS 




WATER 
opjUP 

TM' f*EE PLAT pyy^y 



Washer motor rolls In its base on wheels and 
li held in postilon by tension springs. To 
adjust water-pump belt lOOSen adjustment 
screws and move wafer pump- 

the next thing to check is the water- 
pump belt tension To do this, pull the 
motor forward so both baits are tight 
Then, reach underneath the machine, 
grasp the water-pump belt in the mid- 
dle and squeeze the two sides together. 
There should be approximately V^in. 
free play between the inner surfaces of 
the belt before the motor begins to 
move in its base. If you can squeeze the 
belt together and get no movement of 
the motor, the belt is out of adjustment. 

To adjust the belt tension, nit the 
washer to its back. Loosen the three 
screws that hold the pump to the base 
□f the washer, then move the pump to 
get the -A-ifi. free play in the belt. 

The last Item co check Is the motor 
drive pulley. It may have become 
glazed due to belt slipping. Try sanding 
off the black accumulation from the 
pulley using fine emery paper. 



Nonstop refrigerator 

I own a CTV-143P Fngid&ire refrigera- 
tor, serial No. 11A3Q87&. This mode 1 
has the freezer compartment at the 
bottom. My problem is the unit never 
shuts off. / replaced the thermostat, 
located in the top half bur w no avail. 
Temperatures in the bottom half drop to 
about - 3Q*, but temperatures In the top 
half remain in the +4£J P range. The 
evaporator coil does not get cold. Con- 
sidering its age — 29 years — do you 
think the refrigerator is worth fixing? If 



jo, what's the solution?- — Willard Ne- 
vinger, WUhamsville , JV.Y, 

It sounds like you have a refrigera* 
tinn SEaled’ system problem. Either you 
have a shortage of refrigerant or an 
Obatnictitm blocking the proper flow of 
refrigerant from circulating through the 
system 

Repairing the sealed system is a 
major operation, involving a big expen- 
diture for Labor. Considering your re- 
frigerator’s age, it might be wise to 
invest in a new one. 



Lamps cause radio static 

I have a pair of Sears table lamps with 
touch-on switches: touch any metal part 
Of the fixture and it will turn on. The 
problem is that they are raising havoc 
with my AAf radios, both battery and 
etectrtc, causing scant: that makes them 
unusable. 

Seers told me to check with a TV 
repairmen for a filter. I talked to severai 
and they said the noise is being pulled 
through the antenna and there is no 
filter to correct this. Do you know of any 
solution to this problem? — Keith M. 
Troyar, Continents!, Ohio 

Sears has recently marketed a filter 
for these touch-on lamps that is de- 
signed id eliminate the static your AM 
radios are picking up. The filter is stock 
No. 7400$. 

This piece of equipment can be oh* 
talned free of charge by mail-order or 
from any large Sears retail store. Stop 
by the table-lighting section and teU a 
salesperson you are having a problem 
with your touch-on lamp and that you 
want the static filter. 

You can also receive the static filter 
by telephoning toll free 1-800-858- 
4260 outside California, or 1-714-549- 
0959 in, California. W 



SERVICE TIP 

Hew many times have you gone to us© 
ymir dishwasher and found the deter 
gem lumpy? Dishwasher detergent 
readily absorbs moisture from the air 
and this causes lumps. If the lumps are 
soft and small enough m dissolve, the 
doiergonL can be used but you may 
notice a decrease m cleaning effective- 
ness. The best thing to do is throw it 
out and buy i new boot. 

Stare detergent in e ood dry place. 
Keeping It under the sink is non advis- 
able because It"* usually too warm and 
moist there. After each use. be sure the 
pouring spout is closed - 

If the detergent box has no sjmlii, be 
careful tearing the znaisture^p^tX^ctivei 
covering when opening the box so you 
can resoaj It. Must detergents have a 
relatively short shelf-life, so It's best 
not to stock up; you should buy just on© 
box at a time- 



if you have a proble m *w'£fl any jppbance. send your 
nupsrnwa jfonu \-vrtft ths mode! and senai number* io 
AppUmm Clinic. Popular Mechanics £24 West 
St. New Ydrt. N,Y 100! 9 Sorry, tor tertipn; cannot 
bv mrwefsd inrib?d turfy. Problems of wkSe inters*? 
wiH be discussed in this cci'umn 
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lltere's in rilling like a day < m 
tile wilier In help you fr irget your 
troubles, hut . in unreliable outboard 
can tjuirkly give you new problems 
to worry iilxiut. 

'II lilt’s why you should lie run- 
ning u Manner. 

Mariner Outboards from 1 10 
^N) horsejiower hive U > ignition 
For quick, reliable starting. And to 
make sure they keep sunning, we 
build (hem with rugged lower units 



mid internal i f mi|)oi K ills lint under 
go 1 1 k 1 ii h iiiHt ry‘s t ougl u si u ‘stii ig. 
So you cm i spend your free tisue on 
I he Wilier, no| m the refill simp, 

A Milliner will also squeeze 
the lunsl out of every drop of fuel, 
Anri with optional I ’owei Trim, you 
won’t line I ii comparable outboard 
dial can snap ;i skier out of die 
wider riiotu quickly. 

This year, we even made il 
easier lo buy a Mminer-iunveied 



Urn! wiih rim exeJusive .... rrr 
MM At lii linking option MV>J 

Six' your dealer foi a ealalog 
showing our complete line, or 
write Manner, IfOb l*ioi iet *i knad. 
Imiddii I vie, Wiser jjisui oh ITS, And 
find out more nltoul lilt- outlxiards 
tlifit take pkasure serMisIy. 



SCjsS OUTBOARDS 

BETTER IN THE LONG RUN. 







9i Standard padded rear half vinyl roof 
with brushed aluminum wrapover 
molding for an elegant appearance. 
Optional Brougham roof treatment 
shown. 

10. 5.0 liter V-8 engine with electronic 
fuel infection. Because, after all, it 
takes more than comfort and good 
looks to make a luxury ear luxurious 

11. Automatic Overdrive transmission 
that reduces engine wear hy lower- 
ing engine RP Ms ai highway speeds. 

12. Solid body frame construction 
for a secure, stable ride. 

13. Full coil suspension system that 
soaks up minor imperfections in the 
road’s surface. 

14. New gas-filled shock absorbers for 
the smoothest riding LTD Crown 
Victoria to date. 



1. Full-size interior with enough room 
to seat six full-size adults. 

2. Reclining front seats with finely 
woven cloth seating surfaces. 

3. Luxurious, deep cut-pile carpeting. 

4. AM/FM stereo radio with 4 speakers 
for full, rich sound reproduction 

{ may be deleted for credit ). 

5. An electric dock with the precise 
accuracy of quartz movement. 

6. Sound insulation that's so effective, 
it s called Super Luxury. 

7« Careful attention to detail like 
carpeted lower door sections and 
conveniently located courtesy lights. 

8. Carpeted. deep-well trunk, with low 
lift -over access. It s so roomy that no 
cur sold in America has one larger. 




contents. 



15. Standard, steel -betted radial, white- 
wall tiro, for surefooted traction 
and low rolling resistance, 

16. An optional automatic load leveling 
suspension that with the trailer 
towing package keeps LTD Crown 
Victoria riding smooth and level 
whether you're towing 5 n G00 
pounds, or just carrying luggage 

17* The option of speed control for 
reduced fatigue on long trips 

IS, The comfort and convenience of 
optional pivoting front vent windows. 

19- Optional power windows with a 
lock-out switch for added 
convenience 

20. Available automatic climate control 
to keep your environment as you 
like it. 



21. Optional 6- way power seat adjust- 
ments for the most comfortable 
seating position possible 

22- Available tilt steering wheel for great 
comfort and easy ingress and egress. 

23* The security of your participating 
Ford Dealers Free lifetime Service 
Guarantee, See your dealer for 
details 

24. The dedication to quality and crafts- 
manship At Ford. “Quality is Job 1 " 

25. The comfort of knowing you’re 
driving one of the most luxurious 
Fords ever built. 



Have you driven a Ford . . . lately? 






NEW 

“NOW 



Electronic whole-house air cleaner 



The Comfort Glow electronic whole-house air 

cleaner es a highly efficient . maimanance-free 

air filtering unit for forced -air furnaces and 
central air-con ditioning systems 

A]] you have to do is remove the 1-in, 
disposable filter, install the collector cel! and 
plug the solid-state power module into a stan- 
dard 110-volt electrical outlel The collector 
traps up to 99 percent of Uni, pollen and other 
airborne panicles, according to the manufac- 
turer, Disposable fillers trap about five percent 
of these particles. The air cleaner operates 24 
hours a day and uses loss electricity than a 1 5- 
wati light bulb. 

The Comfort Glow whole-house air cleaner Is 
available at hardware scores and home centers 
for under S2QQ For further information, you 
Should contact Mcirketing Dept., AMCA Inter- 
national, £701 Industrial Dr., Bowling Creen 
Ken. 42101. 




EkctronPc whole-bauM air cteaner 
consists of an aluminum coFiectar 
ceIF and a pfug-Fn power module. 




Remove tht EMistJng disposable filter [Jeftf and FostalJ the collector cell (center}. Then, 
plug the sal Id-state power modure Into # rttndwti 110- volt electrical outlet | right |L 



Fine-finish sprayer 




Do-it -yourself staining and finishing 
has been given a boost by the Wagner 
Fine Finish Series 50 airless sprayer 
This sprayer is designed specifically for 
applying thim bodied paints and finish- 
es such as varnish, shellac, lacquer 
stains and polyurethane varnish It also 
sprays auio body printers and paints. 

The Series 50 sprayer is available at 
hardware stores and home centers For 
about 545. Fora Free furniture-spraying 
manual (Form No. 0501 08-8} or a u to- 
painting manual (No. 0501099). write 
directly to the Wagner Corp.. Litera- 
ture- PM, 1770 Fembroak La.. Minne- 
apolis. Mtnn. 55441 




A thinking tape 

Calcu tape combines a 16-ft. tape mea- 
sure and a calculator tn a single com- 
pact unit Besides performing all the 
functions of a standard calculator, the 
Calcutape can convert English mea- 
surements lo metric, diameter to cir- 
cumference. Fahrenheit to Celsius, gal- 
lons eo Liters, and much more. It also 
has a Pythagorean program for deter- 
mining a Triangle's hypotenuse. 

The battery operated Calcutape can 
he purchased at most Sears scores for 



about $60. For more Information, con- 
tact Keson Indus- 
tries, Box 394, 

5 South 475 
Frontenace Rd.. 

Naperville, 111. 

60540. 

T 

■ 





No-hands faucet 

The Optima electronic: faucet turns on 
water flow automatically when hands 
are placed under nozzle. This bit of 
magic occurs when an infrared Light 
beam, emitted by a sensor on the 
nozzle, is broken. Remove your hands 
and the water stops. A mixer lets you 
regulate water temperature. Tt comes 
with a 24-volt transformer that is wired 
to a 110/1 20- v. power supply. The 
kitchen faucet costs about £325 A 
lavatory model is about £350. Contact 
Sloan Valve Co. . 10500 Seymour Ave.. 
Franklin Park, 111. 60131. »i 
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Bob Sollima’s appreciation of great engineering doesn’t 
stop with the car he drives. That’s why a Kubota diesel tractor 
is parked in his garage, right next to the Rolls. 

Together, Bob and has Kubota maintain a sprawling five- 
acre equestrian estate in California. Much of the terrain is laced 
with riding trails. In Bob’s own words, the Kubota’s compact size 
and 4-wheel drive are “indispensable for navigating the narrow 
trails with ease’’ 

The hydrostatic transmission on his B-Series model is 
another “very useful” feature for loader-scraper jobs. Clearing 
brush. Cutting new trails. Repairing storm-damaged trails. 
Working around the corrals and horse stalls. 

Just as important is “muscle power” Bob says his Kubota’s 
“a real back-saver for hauling everything from bales of hay and 
bags of fertilizer to flats of flowers!’ 

And with 10,000 square feet of new lawn, Bob can also add 
mowing to his chores. Thinking about it, it’s UKUBOTIT 
surprising he finds time to enjoy his other car. Nahingiiheitoneanh: 

ifflK Etubabi lnrlar CurporauoiL T. Q. Box 7 132(1, Campion.. CA QQ22 J 



“MY OTHER CAR IS A KUBOTA’.’ 



i 







CAR 

CLINK 



Any which way but loose 

Before I take my 1982 Oldsmobile Firenza to the shop , I'd like to Anew what to 
■expoa. The problem is a knock coming from the from of the 1 , 8-liter engine. The 
car Is no longer covered by warranty. — Jim Lacey, Rochester, Minn. 

Although an engine knock could mean big trouble, in your case I'm pretty sure it's 
small potatoes. Yqu see, a number of 1.8- liter engines in 1982 GM J-hody cars 
have had a tendency to knock, because the timing belt was Installed too loosely 
■ and slaps against the timing belt front cover. Belt tension specs were revised Later 
in the production run, but there are still many l.B-liter engines like yours. 

What you have to do is take off the front cover and remove tha belt. Inspect the 
roots of the cogs for cracks, because in running loosely the belt may have been 
damaged. If so. replace it. Jf you install a new belt, adjust belt tension to 40 ft. -lb, 

Make adjustments with the engine cold using a belt tension gauge, such as Kent- 
Moore tool J- 26486, for accuracy. Don't knock the cam out of time! 



Escort service 

A friend of mine has a 1 981 Ford Escort 
that has been driven about 3QrOOO 
miles. Tires have never been rotated. 
Both rear tires am practically bald. Both 
front tires look brand new. The Ford 
dealer says the front end probably is out 
of alignment and is causing the condi- 
tion. Can this be true? — George Helm, 
Manfena Id. 

No. Front-end misalignmenc doesn't 
seriously affect the rear, or vice versa 
What may be throwing the dealer off 
base is the fact that the shop manual 
says the rear end is adjusted at the 
factory. However, this doesn't mean it 
couldn't have been misadjusted at the 
factory and should not be readjusted 
before new tires are installed. 

Bring tha car to a shop that has 
modem electronic four-wheel align- 
ment equipment. If a mechanic makes 
the adjustment using old-style two- 
wheel equipment and isn't absolutely 
precise, settings won t be accurate. 

To adjust rear ctse. scribe a vertical 
mark on die tie rod front bracket at the 
bolt-head centerline to provide a refer- 
ence point. Loosen the tie rod-to-body 
bolt and slide the be rod in the slot— 
toward the front of the car to increase 
toe-in or toward the rear to increase 
toe-out. Torque the tie rod-io-body holt 
90-100 fh-lb. 

Chrysler TSBs, ad nauseum 

Chrysler 4 s done it to us again, folks. It 
all started last July {Car Clinic, page 
18). when I reported what I was told by 
someone at Chrysler that Technical ser- 
vice bulletins (TSBs) were available in 
book form. Wrong! 

Then, in December (Car Clinic, page 
page 201 1 was told by someone else at 



Chrysler that you could write to the 
company and ask if there was a TSB 
dealing with your problem. Wrong! 

Now it seems the only way to take 
advantage of Chrysler” s "generous ' 
TSB*to-consumers program is to re- 
quest a specific TSB, assuming you 
know which TSB number To ask for. But 
if you know that, why bother? Vou can 
cell your dealer the number and have 
him fix your trouble. Catch 221 

So, GU remains the only company 
with a workable TSB program. Call 
their toll-free number U-BDQ-551- 
4123) and you r 3l get ordering info. 



Hail of a problem 

Hail dented the hood, roof and trunk lid 
of my car- and rd like to know if what 1 
war told is true— thar applying dry ice 
to dented areas alter the car sits in the 
sun will cause them to pop out. — JMV. 
Broadstone, Grand Island, Nab. 

1 don t know and E haven't found a 
body and fender guy who can vouch for 
that remedy. But, you have nothing to 
lose by trying. 

If the trick doesn't work and dents 
can be reached from behind, they can 
usually be hammered out. If this 
doesn't work, the area will have to be 
sanded to bare metal, leveled with 
body filler and glam then sanded, 
primed and repainted. A dent deeper 
than inch or so usually has to be 
drilled and pulled before the repair can 
be made. 

Head pressure headache 

The 2.5-hler fuel-injected engine in my 
1982 Buick Skylark drops dead in hot 
weather when the air oonditfaner Is on, 
and not one GM dealer has been able to 
tell me why . It happens after the car's 
been driven about 25 miles. 1 can be 
waiting for a light to change or on the 
(PlOfr&i nun to page JO) 




Ted's message: Find — then fix 



'"Same years ago r my Chevy developed a 
bad vibration between 50 and SS mph. 
Balancing wheals, aligning the from end, . 
replacing thus, checking drive shaft angu- 
larity, importing U-j mints and ball joint# — 
nefthing helped.”' writes Ted Johnson of 
Lament. Ql. "I was realty lest until I 
decided to try and localise the onflUa o/ r 

To do this. Ted drove his car and had a 
friend follow in another car. When the 
vibration started, Ted signaled his friend 
to gi™ the car a cmce-over. Ha saw the rear 
end bouncing up uid down. 

""An investigation showed that lower 
ends of the tear shock abserhefs ware 
loose ,” 1 Ted says "Mounting holes In the 
brackets had enlarged so much tTit hnitw 
which were supposed to hold the shocks 
firmly were slipping (sea illustmtion). The 
problem wu fixed and vibration eliminat- 
ed by welding fiat washers an brackets 
over the holes and Installing new shocks/” 




WELD WASHES WERE 
FO IE5TOBE MOLjC-J^NTj 
HQl£SJ¥ 



2B 
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AIN’T NO FUN WHEN YOUR CAR WONT RUN. 

SHOULD'VE USED NAPA PARTS. 

The one for the road is NAPA. Because you can count on 
NAPA to get you goiri and keep you poiri! Every NAPA Brand part is as good or 
better than original equipment. They re made better than they have to be! 

So, do it right. Depend on quality NAPA parts to keep your car running 4NAPAI 
NAPA Brand New. Available wherever you see the NAPA sign, 

MAKE IT NAPA BRAND NEW 

Check your Ydicw Rjwn. 




I 




CAR CLINIC 

(Cnntinu#\j from page 28) 

move — it doesn't martar. Foot off goes 
the engine. 

It restarts soon after, but the trouble 
repeats itself far the rest of the day. 
When the weather is cool the car runs 
like a dream. Can you explain why this 
is happening?— dohn Karakitses „ New 
Ppn ftidaey, Fla. 

If the car dies gnly when your foot is 
off the throttle, its possible that the idle 
air control system is malfunctioning. 
Have your mechanic check !0 make 
sure that it kicks up engine idle speed 
when the a/c cycles on. 

However, if the engine dies with the 
throttle open, it's probably due to ex- 
cessive a/c head pressure. Head pres- 
sure is the pressure of refrigerant as it's 
being discharged from the compressor. 
The engine cooling fan is supposed to 
cool the air-conditioning condenser, so 
pressure wom r i get too high. 

If die £an isn't working, head pres- 
sure will exceed normal limits. This 
causes the compressor 10 overwork and 



DO YOU HAVE A CAR PROBLEM? 

Jusi ask Aff vt about ft 5cmd ywtr question to the 
Car Clink FOpvta r Mechanics 224 West 57th Sr 
New York, b! Y. 10019. While kmers cannot be 
answered fadmduMly pi-otoiem$ rliar are of general 
interest wilt be ti/Si tiassd in the column 



Cheap shot 

There are looJs you can buy to diEconruBct 
wirt tHnaluls from locks in pJashc con- 
nectors. However, Ernie Spencer of Butte. 
Monc. r suggests ihal you try in old metal 

need more power to rurF— power it gets 
from the engine. Since there isn't am- 
ple power for both the air conditioner 
and engine to operate, the engine stalls. 

I suggest you have the engine cool- 
ing fan circuit and fan motor tested 
Look especially for a bed ground, a 
short or a faulty relay. 

If this doesn't pan out, the condenser 
should he checked for in blockage and 
the compressor should be checked for 
internal problems. 



ball-poim refill Instead . ira just vhs right 
thickness and shape W insert into a con- 
nector so you can depress t he tab that locks 
the wire in ptao?- 



Rest period 

Can I address readers who oim Dodge 
Ramcharger pickups? 

I spent a small fortune trying to 
repair a hesitation problem with the 
36Q-oi.-in. engine in my 1978 model, 
Hie solution is to remove the intake 
manifold dean the crossover ports, 
which build up carbon, replace the 
gaskets and reinstall the manifold The 
truck now runs like a charm. — Jina 
Fesso, Shaumhurg , W, 




Fur ydjHbCiii dealer ta|J. 



v'v; -ffl/yrstturms 

V Z,WFMm&M£. 
v'3 

V4 CAVLK &HWCM fflmffl 



&.s?mrsm®s 



n&iWKYUMeS 



Before that list gate any longer, get 
Power Pal the first rrufy portable 
home air compressor. Only 20 lbs. Witt 
a hp motor that pomps out 2.0 cubic 



feet per minute and up to toopsl. it 
even comes with its own 3-piece tool kit. 



Put Power Pal righrai the top of your 
list. And make short work of it. 












because there is no known mechanics] repair [hat will get 
rid of this condition, which is common to your model 
vehicle. Bucking occurs because ihe engine loads tip too 
much when clutching and declutching are done at reduced 
engine speeds. You can verify what I'm saying by increas- 
ing engine speed to around 1,200 rpm as you work the 
dutch. I bet you'll get no chatter. Incidentally, the condition 
won't cause damage. If it’s annoying, get into the habit of 
increasing engine speed as you shift. FW 



SERVICE TIPS 

■ Ail engine surge under Light acceleration when the 2, 2-liter 
engine of a 1984 Voyager is warmed up can be eliminated with 
a different purge orifice (part Np. 4275 5H6J in the purge *iose 
connecting the canister to the base of the carburaior 

■ A new valve stem oil seal (part Ne. 9018Q3941 is available to 
stem oil loss an 1082-84 GM 1 .8-iiter engines. Regarding this 
engine, there is confusion about, the correct oD fill love] The 
19SZ and 1993 engines take three quarts, with or without a 
change of filter. The 1984 engine iake& four quarts with m 
without a change of hirer 

» A lapping noise from the engine compartment of a 1 9@4 Ford 
Bronco II or Ranger,, especially noticeable in cold weather , may 
be made by the EGR solenoid. Try a new solenoid (part No. 
E3T2-9D474-GL 

■ A vibration or rumble from the transmission of a 1984 
Accord or Prelude while driving in fourth gear between 32 and 
42 mph with the torque converter Lockup clutch engaged is 
reason id bring your car to a Honda deader Huvu ham replace 
the torque convertor with one carrying Honde part No. 39000- 
PC9-3Q5. TSB 84-064 gives the details. 

■ Buzzing from the air-condiuomng outlets of a 1985 Ruiek 
Electra or Park Avenue when the system is on high blower I 
speed can be eliminated by removing the vane running across 
the center outlet area, behind the louvers, The procedure is 
outiinsd in TSB 95-1-1. 



'Wall' of a problem 

l have a 1983 Ford Ranger with a 2.8-liter V6 engine and 
five-speed transmission Altar only 8,000 miles, the trans- 
mission developed a whine. The dealer installed a new 
transmission. This one, too , started whining alter 7,500 
miles . Wftiat's going on?— Hurt Birmingham, Big Pine , Calif. 

The dealer is looking in the wrong place. The noise 
probably is coming from the dutch — not the transmission. 
It could be caused by the clutch release bearing, if it has 
cocked and is ruhhing. 

When the first transmission was replaced, the bearing 
was probably set straight, but unless it’s aligned using a 
special alignment tool {Ford part No. T7£L-63£2A) = it goes 
off kUtor again. 

The dealer must chock the clutch and pilot bushing bore 
to make sure they fall within specifications. Face runout of 
the clutch housing must not exceed .010 in,; bore runout 
must not exceed .015 Ln. If runout dimensions are within 
these tolerances, the bearing should be aligned using the 
special tool. If not* a new clutch housing will have to be 
installed or the old housing will have id be aligned using 
shims and/or offset dowel pins 

Chokes in the clutch 

My 1984 Toyota Tar cal four-wheel -drive wagon vibrates , 
shudders, chatters— cail it what ymz will— as I clutch and 
declutch at slow speeds (stop'and-go driving ; parking f 
backing up or downshifting at 25 mph or less). It happens in 
both 4wd and front-wheel-drive modes. The Toyota service 
department swears the clutch is within specs , Four at 
tempts to fix the trouble have failed. The vehicle has been 
driven 6,000 miies r and the problem's been with me since 
day one, — John Bowden Carson City, Nev. 

There's no reason lo doubt the service department. 
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Lighten your work load. 

Clamp Lighr Task Light, When you can t get a 
grip on what you have to do, let Rfack & Decker’s 
Clamp Light 1 ' Rechargeable Task Light help out. 

It’s clip-on and cordless, so ti r s always ready to 
lend a hard. •BMCKKKGKH . 



4 * 



The light tou Pirroirr 

WHEN IT’S DARK. 



A real i ter ' Portable Light. Trie bngbt way to 

improve your nightlife is with Black & Decker’s 
ArcaLiter 1 " Fluorescent Portable Light. The 
rechargeable tight that’s always ready to light 
up the great outdoors. 

•8IACK&0ECXHI.. \ 





This GMC is me.’ 



is we 












introducing Safari from GMC. It s 
the van that's new-size outside, 
you-size inside. Its personality 
is your personality! 

Safari's roomy interior lets you 
carry eight passengers (with 
optional seating) or up to 151.8 tu 
ft of cargo. Even tow up to 5 ,000 lbs. 
properly equipped. So Safari's atways 
ready to go fish with you. Antique 
with you. Whatever you want to do, 
our new van will eagerly do, too. And 
Safari's sleek neiw size lets you slip 
easily through traffic or slide into a 
parking space, garage or car wash. 

And because Safari's a GMC. it offers ail the 
luxurious options you expect 
from the folks who specialize in 



trucks you can !ive with. So you can dress up your 
Safari with plush Interiors. Power 
windows and door locks. Air 
conditioning units for front 
and rear passengers. Add 
the powerful Vonec 
engine, the biggest v-6 
available in a van. 

Express yourself In a Safari 
from GMC. It's new. It s you. 
Wiih more uses, more com- 
fort. more fun than any new- 
size van yet. Look up your 
nearest GMC dealer In the 
Yellow Pages, under ‘Thicks." 
Then buckle up and head for a 
look at Safari. See how fast you'll 
say. "This GMC Is me!" 

Virn uim luUiiiTru+d mine -™a wfrrr*r ™i pAM him QMt: 



A truck you can live with. 



i 









READOUT 



SAMPLE WELL 
STEEL Tf^l RAI L HFR£ 
At T FR OIL SAMPLES 



TAJtE Oft. SAMPLE 
DIRECTS EROM 
DIPSTKK 



Monitor evaJm[« rht all s lubricating ability by reading mange in electrical resistance. 



Clamp will replace broken man'Told studt 

Corrosion caused by all the heat 
makes them snap easily . and they're a 
bear to reach, so drilling out and 
replacing them is almost impossible, 
as I found on a Honda 

Clamp * A -Stud makes a solid, per- 
manent repair in minutes and is avail- 
able in several sizes so that they will 
work in most applications. At approxi- 
mately Si 5 each, the clamps are 
much cheaper than replacing an en- 
tire manifold. Order Clamp-A-Stud di- 
rectly from the manufacturer by writ- 
ing to In-Mech Industries, Box SOBS 
Tahoe City, Calif. 95730 .— WM 



LED Indicator blink! id read trouble cods. 

job handily with a blinking LED that is 
mounted on a three-way terminal box. 
You simply plug it in and the LED will 
flash to give you the troublecodc number. 
A double flash, pause, then a triple 



Tester with options 

A new electrical checker that looks 
Lake a test lamp will also perform the 
functions of jumper wires. 

In order to see if them's power at a 
terminal, connect the checker's leads 
to the battery and dick the switch to 
its center position If the lamp lights, 
there's juice. Tf you want to apply 



Verutlle fester un alio apply 1 2-v. power. 

power to see if an accessory works, 
flip the switch to the power position. 
Listing for S2S. the electrical checker 
is made by Thexton Manufacturing 
Co.. Box 350QB. Minneapolis. Minn 
5S435 . — Pete Warren 



THE 

PM GARAGE 



flash tells you the code is number 23 
for example By referring to the shop 
manual "trouble trees," the code will 
tell you exactly what is wrong with 
either the control boxes or their con- 
necting wires. 

The trouble-code reader can be 
purchased at automobile supply 
stores and is available directly from 
Thexton Manufacturing Co.. 7685 
Parklawn Ave,, Box 35008. Minneapo^ 
lis. Minn. 55435 — Angus Laidlaw 



Oil analyzer stretches changes 



If you're the type to spend a little more 
for a premium-grade motor oil. you can 
recover some of the outlay by safely 
squeezing additional miles between 
changes. Kent- Moore's Oil Condition 
Monitor runs a pricey $434. but your 
fleet of family haulers or business vehi- 
cles may justify the investment. 

This instrument keeps you informed 
about the lubricating quality of engine 
or transmission oil by measuring the 



lubricant's electrical insulating proper- 
ties. First, measure a fresh sample 
when you change it and note the meter 
reading. Hecbeck the oil occasionally by 
dripping a small sample from the dip- 
stick into the sample well. When the 
meter readings reflect a change, the oil 
has become contaminated. The Oil 
Condi don Monitor comes from Kent 
Mooro Automotive. 29784 Little Mack, 
Roseville, Mich. 48066. — N.S . Atf 



Stud service 



Every lime 1 have io snug up an 
exhaust system connection. 1 cross 
my fingers and hope that the manifold 
studs will hold. 



Computer decoder 

Until 3 found out about this trouble* code 
reader. I thought that computerized cars 
required expensive diagnostic equip- 
ment for trouble shooting This 
Si 7.99 trouble-code reader does the 
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HEAVY DUTY 



BENCH GRINDER 

■ AH ©all Bearing Motor 
Single Phase TIG Volt ■ |,' 

3450 PPM Ik 

* Freci&iar fla lanced > ’ 

Wheels 5/fl“ v S'- J W? 

* Drill Bit Sharpener Groove ^ 

* Spark Del lectors & Rear Da si Eje-cSors 



74313 



6 TON JACK STANDS 

* Double • 



AIR IMPACT WRENCH 
1 /2" DRIVE 

* Fofwofd & — i^» l ‘ ~3y 

Reverse 



POWERLOCK® It 



FLFCTBV Cl 



25 1 RULE 

* Thumb lock 
Holds Blade 
^ In Place 
* Mylar 
/ Protected 
Blade 



REVERSIBLE 
1/2 r DRILL I 

- 50-60 Hi, 

' M5 V, 0 Amp. 
500 RPM 
650 w 1 



1 / 2 " 

Chuck 



« 90 -100 ^ 

Operating PS1 ta| 

■ 1/4- A ir In lei 
■ 350 Ft. Lbs, 

Average Torque • 

w /Standard Ext 



• a Legged 

Design 



■ Belt W ^ * * ' 

Clip Case 1 C 

* Lifeguard Yellaw Blade 
Has Large Numerals S Stud 
Markings Every 16 hthti 

* Remains Rigid Dp To Seven Ft 



■ All Ball 

Bearing Molar 



5 SPEED DRILL PRESS 

- 1 1%" Chuck 
* Spindle © 9 | “ 7 ' x 

Speeds. Z^E JEfl 
630 - 31 DO RPM UrW 



1H-213 



Milwaukee 
I P Twist 
29 PC. DRILL 
i BIT SET 

L * l/l*" Thru 1/2" 
^ * Straight Sh-anlk, 
Jabber Length 
^ * Black Oxide 
Finish 
* M -3 Steel 



3 INDIVIDUAL SOCKET 



21 PC. 
1/4" DRIVE 



Chrome Plated SETS 

And Polished 
E * Fully Guaranteed 

17 PC. 

-JL 1 / 2 " DRIVE 



* Molor: I/3HP 
Ball Bearing, 

6 Amp. 1 10V. 

60 Hi, 1720 RPM 
Single 

Phase ^ 



* Heal 

Treated \ \ \ 1 ' 

and Fully 

Hardened 

*■ Chrome Vanadium Alloy Steel 



price* -include fll-l nf I IVFftT ii Lhc- o#dt# h Salt.uii or mow- And 
h#«nf - L irp.|>i-{| within the CnrThn-Ffil.il U.i. On -nrdrn- lea than S.ifl. W, 

^ jfttwwd within the Cgntinfnfpl U.S., plfi» *dd H.S 0 p*r hem. Alaska, 
H 4 w 4 li- ir*J hiMu flk# mrdwiEj ykaw #dd lS-'i 1 *i the nulled prk ts on ill ordrn 



3/4" DRIVE XJm 
SOCKET SET '*1^ 

1*6 Pi. SmUh 3/4* to 2" 

.4 * \7~ Ratchet. IW/r Sliding 

T-Bar, 3 S 6" Ext. and 
Metnl Box 
■ Cold f org*d 

] $35.00 



Order h\ Phone ni :l I w (1 Sofl.423-2afi.7t 
Of Mali In Form ©plow, 
p Check or Money Oder Enclosed. 
Change My C M/C □ V>U 
Artel. No. Exp. Dale 



Heot Treated 



Name, 



-rf TARPAULINS * Meels Al? OSHA Requirements 

ifil ,■ * Brass Plated Grommet* Spaced Every 3 Fees 

TARP SIZES I BUM _ _ 

^ ^ S' x 8' [ V”j3 ] $3,01 

8' x 10' 1 I $5,51 

10 ' X ia j f» 4 M | $ 7,51 

Mildew ^ , 

Proof. Solely Brlie Color X Zu 



Address. 



Subtotal 



T.ix r at CA 
, -S *Y R^irieni*, 






Shipping 



ua HARBOR FREIGHT SALVAGE CO. 

3491 Mission Oakf Blvd., P-O, iox 601 S h Camarillo, CA 93011-6015 

PHONE TOLL FREE 800-423-2567 Dept. 13 -A Advertising D* P t 



YOU CAN CHARGE IT WITH 
MASTERCARD OR VISA! 
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CONTAINER 



How To Solve 

Five Tough 

Brake Problems 



BY PAD! STENQUlST 



PRESS SLOWLY 



ON BRAKE 



PEDAL 



MASTER 



CYUNOfR 



BRAKE 



LINE 



i cncp-d Saturday mo 
chanie, you've probably become profi 
cien i ai normal brake system malntfr- 
oance chores. Regular readers know 
that we recommend a complete insper 
non and overhaul at 30.000 mile inter 
vals. This includes replacement of lin- 
utys and pads, resurfacing of drums 
and rotors if needed, and inspection of 
all hydraulic component*. 

Mastery ^ these regular mainte 
nance procedures ss the first level of 



Bleeding the brake* to purge air front 
the hydraulic system must be done with 
the 0 Seeder bow submerged In brake fluid. 



mechanical cue 
pertise Problem 
solving is the next levH and it 1 * more 
difficult than maintenance service bu 
cause it require a broad background in 
theory along with years of experience 
Fhe skilled Saturday mechanic, how- 
ever. can learn iq recognise and solve 
certain common problems. Thus month 
we ll dhriissthe potential causes of fii r e 
tough brake problems — problems LhM 
occur with sortie frequency' Well also 
provide some general guidelines for lhe 



repair of those! brake mall unctions. 

Before attempting any repair you 
should he equipped with the factory 
service manual for your car. At the very 
least, you should have a general auto 
repair manual that includes a section 
for ynur car. 

Car pulls to one side 

A violent tug fifths storing whop] to 
OflO side or the other that occurs when 
the brakes art? applied could be the 
result of a brake -system malfunction 
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ake calipers generally arc Ul«vcd 
freefy In and our on tft* locating 
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housing ™ >™ 

plris, but in no other direction. 
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Mast often this is caused by the brake 
on one side of the car becoming less 
effective than Lhe one on the other side. 

It's sometimes tough to determine 
whether a pulling problem Is caused by 
the from or rear brakes. Of course, 
unequal effectiveness of the front 
brakes causes a more violent pull than 
the same problem tn the rear. As a 
general guideline, we can say that a 
pull which moves the car violently and 
yanks against the steering wheel is 
probably due to a front brake problem. 
A pull that is more of a drift, and does 
not tug on the steering wheel, is proba- 
bly the result of a rear brake problem. 

If you suspect that a puli Is being 
caused by a disc brake chock the rear 
wheels, jack up the car and support it 
on sturdy stands. Remove both hunt 
wheels and examine the calipers and 
discs for obvious signs of trouble. Look 
for a brake fluid Leak or a loose caliper 
or caliper mounting bracket. Most disc 
brake calipers are designed to slide in 
and out on pins or machined guides. 
However a caliper should not be free to 
wobble tn any other direction 

If everything appears to be in order, 
you’ll have to remove the caliper to 
check ihe pads and caliper itself. Many 
calipers are retained by threaded pins 
on which they slide (Fig. 1) Others are 
retained on machined guides by a key 
and setscrew. Refer to your repair 
manual for specific removal directions 
if you’re not already familiar with yOur 
vehicle's brakes. 

Examine the pads. If they’ re contam- 
inated with grease or brake fluid, their 
effectiveness is reduced and you’ve 
found the immediate cause. It will also 
be necessary to repair the grease seal 
or caliper leak that caused the contami- 
nation before you replace the pads on 
both sides of the car. 

Replace a leaking caliper with a new 
or rebuilt unit, or rebuild the old caliper 
yourself. If the caliper piston and boro 



are not scored or otherwise damaged, 
the caliper can be restored to working 
order by replacing its seal and dust 
boot Check your manual for specific 
step-by-step instructions. 

if you find that the caliper piston is 
stuck In its bore, the caliper should be 
replaced, as the contaminants that 
caused it to stick have most Likely 
damaged the piston, and caliper bore. 

If you have to replace the pads on 
one side of the vehicle, do the same on 
the other side so braking will be equal 
If a drum bra ke problem seems to be 
the cause of the problem, back off the 
adjusting screw star wheiol. Use a brake 
adjusting tool inserted in the adjustor 
access slot, which is Located either in 




the drum itself or in the backing plate 
tFig. 2) On vehicles with the adjuster 
slot in the backing plate, you may have 
to hold the adjuster lever away from 
the star wheel with a screwdriver while 
you turn the wheel with the adjusting 
tool, [f the access hole is in the drum, 
use a small hook to pull che adjuster 
away from the wheel- For cars 
equipped with other types of adjusting 
mechanisms, check your manual. 

Once the adjusters have been backed 
□ff r remove the drums and check for 
incorrect or distorted shoes, damaged 
lining, grease or brake fluid on the 
lining, or a loose or damaged brake 
backing plate. 

|{ shoes, lining and backing plates 
look okay, check the whesl cylinders for 
leaks (Fig, 3). Then, examine the 
drums. Look for hard spots or an oui-of- 
round condition that prevents full shoe 
contact Hard spots will show up as 
spotty wear An out-of-round condition 
may cause wear on one side of the 
drum only. But in less serious cases, 
remachmmg of the drum may be the 
only way to confirm whether an out-of- 
round condition exists. 

If the drums have hard spots, they 
must be replaced. Drums that are 
slighti y out of round can sometimes be 
remachined. but you might wind up 
with an Imbalanced condition. Replace- 
ment is your best bet. 

Again, if you replace the lining on 
one side of the car, you must do the 
same on the other side, or you may end 
up with a more severe pull than you 
had in the first place. 

If a brake pull problem defies solu/ 
lion, try replacing the brake hoses A 
brake hose that is damaged internally 
can delay hydraulic pressure buildup at 
one wheel cylinder or caliper (Fig. 4 } 

□nee you've replaced the hose ii will 
be necessary 10 bleed air from the 
brake hydraulic system. See the Pedal 
Pump Up section of this articls 
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Dull 
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from nround the edgt 

q $ a whctF cy^nder dus-t 
bool Indicate: faiFure. 
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Pulsating brake pedal 



Pedal pulsations are even more eom- 



variauon must be Jess than O.GGDS in, 
(one-half thousandth of an inch.) tf a 
disc is not within specs, it must be 
reflnished or replaced. 

Some manufacturers, most notably 
Honda insist that rotors must be re fin- 
ished on the car, using special equip- 
ment designed for the job. If this proce- 
dure is recommended for your car. 
you'll have to get professional help 
from a shop equipped with the proper 
on-car roior refinishing tool 

Brake squeal 

Disc brake pad Vibration is the most 
common cause of brake squeal — a 
shrieking noise that occurs when the 
brakes are applied. 

The noise can also be duo to oxcss- 





A brake pedal that pulsates when 
applied indicates a brake rotor, brake 
drum or wheel bearing problem. Steer- 
ing- wheel vibration at highway speeds 
may also be a symptom of This type of 
problem 

On cars with drum brakes, the prob- 
lem can be due to a bent rear axle, a 
distorted drum or a had wheel bearing. 

To eliminate the possibility of a bent 
axle on rear-drum, rear-drive cars, 
have someone observe the wheels 
while you drive the car. tf a roar wheel 
wobbles, the axle is probably bent. 

A rear wheel bearing that is bad 
enough to cause pulsation of the pedal 
would also be abnormally noisy. 

If both bearings and axles appear to 
be okay back off the adjusters as de- 
scribed above and remove the drums. 
Have the drums resurfaced al an auto 
parts store or machine shop that is 
equipped with a brake lathe, If one 
drum or the other ls distorted seriously, 
the machinist won't be able to resur- 
face it and it will be have to replaced. 

Check from wheel bearings by tug- 
ging on the top and bottom of the freely 
hanging wheel before you remove it. 
Noticeable looseness indicates either a 
wheel-bearing problem or ball-joint 
trouble. Ixzose ball joints will not cause 
a pedal pulsation If the hearings are 
okay, have the drums resurfaced or, if 
necessary, replace them. 
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mon on cars with disc brakes. Remove 
the wheels and check the discs for 
lateral runout by mounting a dial indi- 
cator perpendicular to the disc. A mag- 
netic base offers the easiest method of 
mounting Measure runout 1 in. from 
the edge of the disc and on brnh sides of 
the disc (Fig. 5). 

Specs vary somewhat but for most 
discs, runout should not exceed 0.005 
in. when the disc is rotated one full 
revolution. If it, does exceed manulac- 
Hirer's specs, mark, the position of the 
disc, remove it and check 
hub runout Eon cars 
where the hub and disc 
are separate units). 

Generally, hub run- 
out should bn less 
than 0.002 in. If hub 
runout is in excess of the 
manufacturer's tolerance, re- 
place the hub. 

if hub runout is within spec, but disc 
runout is not. try installing the disc with 
your index mark positioned 180° from, 
its previous location. Check disc runout 
again, ff it's not within spots, replace or 
refinish the disc as necessary, 

If lateral runout is okay, check the 
disc for thickness variation by taking 
micrometer readings at 12 equidistant 
points. ] in from the edge {Fig- 6) 
Compare your figures to the manufac- 
turer's specs, in most cases, thickness 



sive pad wear tf your brakes haven't 
been overhauled in a while 

An application of untisqueal com- 
pound is the simplest and most effec- 
tive remedy for problems on cars with 
new or relatively low-mileage pads. 
The compound, a paste-like substance, 
is available through auto parts stores 
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Damaged baakf 
HOSE INNEJ? 
UIM1NG 



4 Internally damaged brake hgw can rwtrfci 
pftSUf* ro OfW brake, CStd* piiFNng. 



I Check for due runout with a dial indica- 
tor mounted 1 In. from raor edge 

To apply [he compound, disengage 
the calipers from their mounts as you 
would when replacing pads Then ap- 
ply ,1 thin strip of the product across the 
center of the Inboard pad backing plate 
and a round patch on each end of the 
outboard pad backing plate. Do not 
apply the material to the front of the 
pads Clean the rotors with brake clean- 
er and reassemble the caliper mount, 
taking care to attach any ant Lratile dips 
or springs properly (Fig. 7). 

If squeal is a problem on drum 
brakes, back off the self adjusters and 
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with the wheel cylinder or caliper 
Lhai is most distant from the 
master cylinder for the one rec- 
ommended in your service 
manual). loosen the bleeder 
screw with a 6-poim socket or 
box wrench, Don't try to loosen 
a bleeder screw with an open end 
wrench or crescent wrench The 
wrench will probably slip and 
ruin the screw, necessitating cali- 
per or wheel cylinder replacement. 
Once you've loosened the 
bleeder screw close it and 
attach a neoprene hose to its 
nipple (see load illustration) 
The hose must fit snugly 
over the screw's nipple, [ri- 
sen the other end of the hose 
In a glass bottle that b half full 
of clean brake fluid Make sure 
the hose Is submerged in fluid 
lave a helper pump up the brake 
la] and continue to apply firm pres- 
sure Then open the bleeder screw and 
let the fluid run through the hose and 
into the jar until ihe brake pedal hies the 
floor Fluid flow will stop at this point. 
Tighten the bleeder screw and have 
your helper release the pedal slowly. 
Check the masser cylinder, top it off if 
necessary and repeat the procedure. 
Continue until the expelled fluid is free 
of air bubbles. Do not return expelled 
fluid to the master cylinder. 

Bleeding all the air from Lhe hydrau- 
lic system is a time-consuming process, 
but be patient because irs ihe only way 
to end up with a firm brake pedal when 
the job is finished It may take several 
pump-up-and-release cycles to get a 
How of pure brake flu id When the line 
still has air in it, there will he a gurgling, 
spitting sound as you crack open the 
bleeder valve. When there's a smooth 
How of brake fluid, with no air bubbling 
into the catch bottle you'll know that 
the air is out of the system 
Once the wheel cylinder or caliper 
that is farthest from the master cylinder 
is free of air repeat the procedure at 
each of the other wheels. On some 
vehicles, particularly those with multi- 
ple-piston disc brakes, you may not be 
able to bleed all of the air from the 
system using this method. If this proves 
to be the case, have a professional do 
the job using a pressure bleeder 



No brake lights 

A car without brake Laghi-s is 
an accident waning to happen 
Some motorists make it a habit to 
check their brafcft lights by depressing 
the brake pedal when the car is parked 
directly in front of another car or a 
wall If the brake lights are working. 



PAD 



7 Disc brake pacts will make noise It pad 
support spring Is installed improperly. 
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* Check disc thickness variation by measur- 
ing an 1? points around circumference. 



remove the drums. Then sand each 
lining with medium -grit sandpaper un- 
til any glazing h;is been removed Clean 
[he drums with brake cleaner and rein- 
stall If this does nor solve rhe problem, 
replace ihe lining with a premium- 
grade, name-brand shoe and lining and 
have ihe drums re finished. 

Pedal pump up 

]f your brake pedal goes to the floor 
or rilmosl to The floor the first time you 
hit it. but then pumps up" to a normal 
heiqhi and firmness after repeated ap- 
plications. there are air bubbles in ihu 
hydraulic system These bubbles must 
be bled out to restore rhe system to 
proper working order, Brake blooding 
must ctlvo follow Tho replacement of a 
l all pur or any other job that allows air 
Eo enter the hydraulic system. 

Bogin by filling the master cylinder 10 
within 7 h in. of the cop Then starting 
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you'tl see the reflected red glow 

Tf only one light fails, it's usually just 
a bad bulb But if both lights fail the 
culprit is probably a fuse or brake light 
switch Check for a bad fuse first. 

Two basic types of brake light 
switches have been used by automak- 
ers (Fig, 6) Hydraulically operated 
switches, most often found on older 
cars, are dosed by hydraulic pressure 
when the brake pedal is depressed, 
Mechanical brake tight switches are 
conventional pushbutton -typo switches 
that arc operated by the brake pedal or 
by a bracket on the pedal. If your car 
has a hydraulic switch, it's probably 
right on the end of ihe master cylinder, 
or nearby. If it has a mechanical switch, 
look for it under the dash and behind 
the brake pedal assembly 



TERMINALS 




1 Hydraulic brake light iwlt-chci ^IOp) usu- 
ally art mounted pn master cyflncter: push- 
button types | bottom) on pedaf linkage. 



To test either type of switch, remove 
the wiring connector from the switch 
terminals. Then, with the engine run- 
ning. connect ihe two contacts tn the 
connector using □ jumper lead If the 
switch is the cause of the problem, this 
should cause the brake lights to turn on. 

If the lights still don't work, you'll 
have to look for an electrical circuit 
problem. Check for voltage into the 
switch with a test light or voltmeter If 
voltage is available, check for an open 
circuit between she switch and brake 
lights using an ohmmeter 

When doing any kind of drake work, 
seek professional help if you run into 
problems. Don't take any chances m 
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DID YOU KNOW YOU HAVE A SECOND MIND? 

TAP THE AWESOME POWER 
OF YOUR SUBCONSCIOUS THROUGH 
SUBLIMINAL STIMULATION' 



You've read m Time, Omni, Psychology 
Today, the Waif S' free? Journal and elsewhere 
aboui the exerting eucc^es o\ subliminal 
techniques. Now. thanks la recent break- 
throughs by leading psychologists, you can 
use these same innovative techniques to 
fhe quality of your life. 

Maybe you want to read laster, improve your 
memory increase your income, lose weigh t, 
build your sell- confidence. These are just a 
tew ol Ihe accomplishmems wilhin your 
reach. 

The subconscious mind is a mysterious 
thing. Were tindmg out more about it every 
year. Il's no I like your conscious mind. Instead 
it soaks up impressions. You'll be amazed 
how last ihe "success-mechanism' wilhin 
you makes big changes <n your life 



SUBLIMINAL TECHNIQUE* ARE 
THE PROBLEM SOL VIM FOR 
THE 1 MO* AND BEYOND. 



Subliminal Stimulation is used today in 
cou ni ie ways For e*a mpi e. io reduce s hop- 
liiti-ng. department stores nationwide are 
finding ihato 'hidden ' message m the public- 
address music cuts pilterage suhslanlially. 
This message repeals— over and over— such 
tasted phrases as "l am honest: l don't steal. 1 

Customers aren'i even aware ol it. Yel 
inventory statistics reveal a big decrease m 
shoplifting, in faci. m some cases by as much 
as 67 percent. 



YOUR SUBCONSCIOUS 1$ YOUR ALLY, 
LET If WORM MIRACLE* FOR YOU 
A* IT DOE* FOR THOUSAND* TODAY. 



in ihe lorefroni oi ihe industry, We re hatpin g 
people io lead beller and mote full iiiing lives, 
thanks to loday's latest technical advances, 
unknown only a few years ago 

You'll get all ihe benelits oi subliminal 
5 timulalion— and more. On Ihe other side of 
each lape is an audio's hypnotic session. 
You' ii hear sue g es ^ one, aff i rmai ion s , i n a very 
real sense "orders teyour subconscious" vet 
an you do is rei&*. Pul forth no effort whatsoever. 
YOLi're in full control. Both sides provide you 
wi th an ex per ience u n : i ke any you Ye ever ri ad 
before. And The results are sensational. In 
lact, these techniques are wifte'y used by 
proles siona I therapists and hospitals. 

Each side - ns pi res you and revitalizes you. 
So listen again and again, very soon you'll see 
an escitmg change in your life Thai 15 wny 
more aware people — people who want more 
oul of I He— are Imdmg new happme^s today. 
These E FtSP" Sub : immai Tapes are ihe long- 
sought an swer. 



WHAT AREAS OF IMPROVEMENT 
DO YOU NEED? THESE TAPES WILL 
SU PPRESS YOU WITH DRAMATIC RESULTS, 



In their place will be a truly new you— a you 
you'll like so very much more You'll gam more 
happiness, more luihiiment, and a belter hie 
man ever belore! 



ORDER TODAY. READ ABOUT THIS 
SPECIAL MONEY-SAVING OFFER: 



Each Subliminal Cassette Tape 

sells for si 4 96. Bui during this Special 
Introductory Offer to Popular Mechanics 
readers, the price 15 only S9.9S. You save S 5 00 
on each and every selection. 

But here 1 s still more good new?;. You gel 
one FREE for every three you order!! Jusi 
tin oui the No- Risk Express Order Form and 
rush 11 back today, along wiih your check or 
mo ney orde r 0 r use you r v isa or M a 5 1 erCa rd 
You' re protec led by our FULL MONEY- B AC K 
GUARANTEE We call it our ■ doubfe-/engJrt" 
uarantee because rt'e good for 60 days, not 
0 ri you're not elated wiih the resuiis ihe 
lapes bnng. neiurn ihem for a lu 11 prompt relund— 
including the $2 shipping and handling 

' iS-3u Advanced SytCfeffii IfH: 



By Stimulating your subconscious, you'll 
leel more youthful and dynamic. You'll get 
more oul ol lire — because you'll be program- 
ming your subconscious tn bring out all youf 
hidden abilities. Instead ol being satisfied with 
what each day brings, you'll he able to ac breve 
more and enjoy long-held ambitions 
You'll capture opportunities so much more 
easily because your inner strength, your sub 
cons ci ous. wi 1 1 be work 1 ng f 0 r you , not aga in si 
you. You'll nd yourself Ol chi Id hood- acquired 
hangu ps an d m 1 sc 0 ncepti one aboul you rseH . 



Prompt shipment guaranteed Mail your 
order tod ay ! Credrt card users, order 






TOLL-FREE 
1 - 304-2 2 7-3 8DO 
Irlvniivn 1 14* 



ADVAkCtD I EARNING SY^IEWS. -NL. 
CdrpeKol* OSkcv fllft f92 0fl8£ 



"DOUBLE-LENGTH" 60-DAY 
FULL MONEY-BACK GUARANTEE 

plus Lifetime Warranty Against Detects 



Until recently, scientists were unable to 
harness the powers of me hidden mind. For 
years we knew 1 1 co ntrol 5 Ou r desl ir y But I he 
question was: "How can we tap its strength? " 

Through constant testing a breakthrough 
came. The credit goes to some or the top 
psychologists in this country. Their untir- 
ing efforts have enabled people of all ages, 
Irom all walks of I lie, to enjoy exciting sdl- 
improvement fast. 



EVERT TAPE YOU SELECT BRINGS YOU 
TWO DIFFERENT KINDS OF STIMULATION. 



On one side, subliminal stimulation. You 
hear waves breaking on She shoreline But 
your subconscious hears more. There ere 
subi i mi nally embedded messages at work— 
literally hundreds Chances are, you won't be 
able to near them consciously Bui your sub' 
conscious will. And, il will obey Listen while 
you work, read, ptay, relax, watch TV. Or even 
while logging or driving you* car. The sounds 
oi Ihe waves create a pleasant background 
while alone or wiih others. 

White you go about yoi^r activities, you':! be 
fully awake and alert. Yel all Ihe while your 
subconscious will be listening and heeding 
Subliminal stimulation is so new lhal you 
may not be 1am i liar wiih it If Ihis is true, you're 
in store for a wonderlul experience. You see, 
it's a completely naiura I process. A brief ini re- 
duction on each tape lets you know ihe exaci 
wording of the subliminal messages coming 
up. It's fun, exciting and lolslly worry-1 ree 1 
Ai Advanced Learning Systems we've earned 
ihe trust ol forward-thinking people like 
you nationwide. Attention to quality keeps us 



RUSH the Subliminal Si imuiation cas &ei les checked below 31 \hp special mtroduciory price ol 
$9.95 each 1 a iso get one FREE ca sselle for eac n 1 n ree 1 buy. so ii 1 ha ye indi c a led F ou* . I pa y lor 
only three, if have indicated eighi. 1 pay for only six 



□ A1 10? MEM ORY IMPROVE M ENT 
LA1 104 PINPOINT CONCENTRATION 
□A1303 DYNAMIC SELF CONFIDENCE: 
Overcoming Shyneu 
GA1 20? WEIGHT LOSS 
C AT 3 J ' 6 I N C RE AS E P ERSON AL POWER 
□AUDI READ FASTER 
□A1214 lNJOY(NO EXERCISE 

Have Fun Gifting In Shopa 
LAI 310 STRESS RELIEF 
□A16DB SUCCESS NOW! Gel AhMdFaft 
□A1211 HEALTHY EATING: 

Staying Off Junk Foods 
□A131? SELF-ASSERTIVE NESS 
□A1402 IMPROVING RELATIONSHIPS 
□A1302 CREATIVE PROBLEM SOLVING 
□A1411 MORE ENJOYMENT IN SEX 
□A14Q1 ATTRACT LOVE/ Make Contact 



DA1 1 06 UNLIMITED MENTAL POWE R 
□A1316 SELF- ESTEEM: 

Fool Good About Yourself! 
□A12G3 STOP SMOKING 
PA130Q MAGNETIC PERSONALITY 
□Alias BETTER STUDY AND EXAMS 
□A1507 PROSPERITY: Financial Success 
GA1304 DECISIVENESS: 

Slop Procrastinating I 
□A132Q WINNING SELF-IMAGE 
□A1206 RESTFUL SLEEP: No M we Insomrtlo 
□A120B SLIM THINKING 
□A13G6 FREE YOURSELF FROM WORRY 
HAliC! HIGH-ENERGY A ENTHUSIASM 
PA1316 THINK POStTIVB 

□A9001 PANASONIC SUMUNE 

CASSETTE RECORDED $39-95 



, we 



Regularly SI 4, 05 each. Now if you hurry, only $9.95 each. 
CHOOSE ONi FREE FOB EVE BY THBEE YOU BUY 

SUBTOTAL NAME 



C-^rtqtfno raurtanTs ndU frVi/k ■serins *qy. _ 

POSTAGE & HANDLING (any size order] S2.Q0 

Oibde USA- add 00 pCir iiam-fUS ftjnds] 

□Cash DChftck DMO TOTAL 

□VISA □ MasterCard Dare 

Cord Number 



ADDRESS ... 

CITY. STATE. ZIP 

Mail to; 

ADVANCED LEARNING SYSTEMS, INC 
7236-D Owonsmoufh Ay*., Dopt PM54 
Canoga Park* CA 4130* 
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imat a model of an 
!, researchers can pre- 
measure hear loss at 



Lasers knock again 

User technology has been 
applied to a wide range of 
automotive technologies, 
from design to actual manu- 
facture to Che computer 
equipment installed tn some 
futuristic cars. Now, Ford 
Motor Co. researchers are 
studying combustion charc- 

Teristics with laser rigs. By 
pointing a high-intensity a ~ 
ser beam 
engii 
ciseh 

various locations. Light scat- 
tered by the hotter gases in a 
model cylinder create a 
weaker reflected beam. 

Judging by the wavelength 
of the reflected beam, the 
researchers can determine 
temperature losses to Within 
a fraction of a degree over an 
area less than a micrometer 
across. A Ford spokesman 
.says the laser technique will 
reduce emissions and lead to 
more muscular and more ofr 
ficient pawerpiants. 



Ford r«c^rchfd Sim laser at 
experl merits I cylinder to 
measure engine heat lem 




Halley watch 

The excitement is building 
as Halley's Comet comes 
closer, Scientists already 
have photographed Halley 
using charged-couple de- 
vices (CCDs) mounted to a 
telescope. The first camera 
photographs will be taken by 
astronomers this summer. 
But most of us won't get a 
firsthand glimpse of Halley 
until December 1905. Watch 
out for optics advertised as 
being especially designed 
for viewing the comet. 
They'll Soon be flooding the 
market. The best views, 
however, will be with plain, 
ol J field glasses and ordinary 
amateur telescopes. Well 
keep you apprised of devel- 
opments in future reports. 
An excellent rundown on 
Halley, Mr. Halley'S Comet 
can be ordered for $2 from 
Sky Publishing. 49 Bay State 
Rd.. Cambridge, Mass. 
Q2B30, The 30-page book, 
includes viewing dates 



Star 'engine room' discovered 

Several galaxies across the universe emit tremendous 
amounts of radio waves. In the past, scientists supposed that 
the waves, which could not be connected with any visible 
objects, were crewed by unseen star-like masses or some- 
other unknown phenomena. Canadian astronomer Philipp F- 
Kronberg and American Richard Stramek. reiylng on radio- 
telescope studies of the galaxy M82. say they have discov- 
ered that a series of stellar explosions — supemovae — may 
account for the excess energy To test their Lheory further, 
they currently are searching ME? for a new supernova If 
they find it. they write in the journal Science, they will have 
identified the “engine room" of all high-energy galaxies. 



How deep was my valley 

Until recently, scientists have believed that plant life can’t 
grow beneath 600 feet in the ocean because sunlight can't 
penetrate beyond That depth. But Smithsonian Institution 
researchers Mark and Diane Uttlcr have J Mated a previously 
unknown species of algae at just over £80 feet off San 
Salvador^ Island in the Bahamas. 

The Littlers found the purple algae growing abundantly on 
the steep side of a seamount. The algae were taken to a lab 
and exposed to simulated conditions found in their natural 
habitat. Tests showed that they were conducting photosyn- 
thesis. Sunlight is the catalyst To investigate how the 
process works, the Littlers are diving again this summer 



Dramatic weapon' fights bacteria 




Rod-Ilk# bacteria st 2000k magnification 
survive a pcnklMfn attack and grow. 



As quickly as science comes up with a 
new antibiotic, bacteria mu Late and are 
able to fight it off. Beecham Labs has 
introduced a new drug Lhat may 
change all that. By adding potassium 
davutanate to the penicillin derivative 
called amtxicillan. Beecham scientists 
have managed to destroy resistant rod- 
like bacteria The result., a drug called 
Augmentin, will he on the market this 
year. Il is expected to be used against 
pneumonia and other serious cases 
where penicillin falls. ftf 




With llw drug Augment!^ Ih# bacteria react 
by expanpF ng anu exploding harmlessly. 
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JVR/ Trains You AtHome—As You Build Your Own IBM-Compatible Compu ter 



GET THE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS PAGE. 





Learn Hie Sacks the Ml 

Way -and Kara Goad 
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The biggest growth in jobs 
between now and 1995, 
according to Department 
Labor estimates, will occur 
the computer service and 
repair business, where demand 
for trained technicians wifi 
actually double. 

You can cash in on 
this opportunity — either 
as a fulltime corporate 
technician or an inde- 
pendent service person — 
once you've learned all 
the basics of computers 
the NRI way. NRI's practical 
combination of "reason- 
why" theory and "hands-on" 
building skills starts you with 
the fundamentals of electronics, 
then guides you through advanced 
electronic circuitry and on into 
computer electronics. You also learn 
to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

Ym Build- tad Keep -a 
Sanya MBC-55M 

The vital core of your training is 
the step-by-step building of the 
16-bit Sanyo MBC-550-2 computer. 

Once you've mastered the details of 
this state-of-the-art machine, you’ll 
be qualified to service and repair 
virtually every major brand of 
computer, plus many popular 
peripheral and accessory devices. 

With NRJ I raining, you leam at 
your own convenience, in your own 



NKI instructor and the complete NRI 
technical staff ready to answer your 
questions or give you guidance and 
special help whenever you need it. 

Praised by critics as the "most 
intriguing" of all the IBM-FC 
compatible computers, the new Sanyo 
uses the same 8068 microprocessor as 
the 1J3M-PC and features the MS/ DOS 
operating system. As a result you'll 
have a choice of thousands of off-the- 
shelf software programs to run on 
your completed Sanyo. 



using machine language. You'll also 
prepare the interfaces for future periph- 
erals such as printers and joysticks. 

fee 

Tells Mere 

Send the postage-paid 
reply card today for 
NRJ's big 100- page 
color catalog on 
NRI's electronics 
training, which 
gives you all the facts 
about NRI 
courses in 
Micro- 
computers, 
Robotics, 
Data 

Communica- 
tions, TV/ 
Video/ Audio 
Servicing, and 
other growing high- 
tech career fields, tf the 
reply card is missing, write to 
the address below. 



home. You set the pace— without 
classroom pressures, rigid night-school 
schedules, or wasted time. You butEd 
the Sanyo MBC-550-2 from the 
keyboard up. with your own personal 



Your NRI course includes 
installation and troubleshooting of the 
"intelligent" keyboard, power supply, 
and disk drive, plus you'll check out 
the 8088 microprocessor functions. 



SCHOOLS 



McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenge, NW ■j'jJl 
Washing nn. DC 2<Mh» ftjjjg 



We’ll Give You Tomorrow. 





Yamaha V-Max Is quick off the line with its 
H5-hp V4. The L20O<t llqgld-cwted en- 
gine uses four valves per cylinder. 



bike set. bound to spawn imitators. 

Yamaha's engineers didn't call it a 
day after drawing up the V-Ma*. 
though. Thotr super sport F7750 bike 
sots a new record in the production, 
engine valves ’pcr-cyllnder race — fiv&i 
The 20- valve Pour uses a throe -intake, 
two-exhaust -valve combustion cham- 
ber design and ns featherweight tom- 
ponnnu ^llot-v an astronomical 1 1.000 
rpm redline Yamaha experimented 
with six- and seven-valve designs too. 
Tile five- valve layout will also find a 
home in a new 2,0-liter V6 engine for 
Japanese Formula 2 road race cars. 



Boot pads 

To your list of assorted skiing grem- 
lins — fractured limbs, twisted joints 
cuts and bruises — add one more: boot 
bang. Those painful bites on the shins, 
irrita Lions of tendons, and bruises to 
ankle and heel bones are caused by ski 
bools — even the best fitted, highest 
quality ones. A new type of boot pad- 
ding called Ski Spats gives boot bang 
the boot. Ski spats rely on a polymer 
gel cushioning motor] - 
1 a] that closely resem- 
bles human fat — an 
excellent natural pad 
against pressure injuries. 
The cushion is sewn into 
stretchable, poly propyl ene 
spats that Fn over your 
socks. As your foot moves, 
the material flows between 
_ your foot and the boot, pru- 
m . viding a fat like pad. Ski 

* Spats cost £29,95. 

Write Spenco MatU- 
Corp,. Box 2501. 
Tex 86702. 




Ski Spats put an end io ski hoot bruises. 
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Speed log 




Mini- lilt Digl-Log gives readouts of speed 
and distance to make naviqat ion a breeze 

Just because you bravo the briney In a 
liny dinghy. that's no reason not to 
have sophisticated navigation equip- 
ment The Digi Log will tell you yout 
speed to I /It) knot. from □ to 90 knots — 
and your distance up id 199 9 miles, 
accurate to 1/1 0 mile — on a large liq- 
uid-crystal digital display screen. The 
unit uses a trailing electronic impeller 
□r paddle wheel on a 90-fool nonrotat- 
tng cable posit Ionod along the hull. 
Through-hull installations are possible. 
It's S-169 from Seafarer, 6316 S.W 
Capitol Highway. Portland. Ore. 97201. 



Row your bod 

How you can get all the exorcise bone- 
Fits of rowing and racing scull without 
ever getting wet The Rowcyde land 
rowing vehicle provides a w r orkout 
while you row through the neighbor - 
hood at speeds up lo 30 rnph in ihe five- 
spee d tricyde mode Carry 3 he Rowcy- 
de indoors and shift into the sin nonary 
mode. The 50-pound unit comes with a 
itLcke I- chrome tubular steel frame and 



hand brakes operated at the oar han 
elites It's $795 from Llletson Engineer- 
ing Inc. Dept. l\ 1545 Bluff Creek Dr.. 
Chaika. Minn. 55 JIB. HU 




Ruweyde 
zipi you 
down (he 
r<wci or tan 
be used sta- 
tionary. 
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When you’re the chauffeur for kings 
and queens and fair maiden$,you need 
The Magic Wagon. Plymouth Voyager. 




\buve got to drive it to believe it. 




t : ron1 -wheel drive magic. 



Seal ing magk 



Parks Nkt' magic 



In-and-out magic 



Voyager. America's most versa tile 
Front-wheel drive wagon. 

Ir took the magic of Chrysler technology Lo do it, but 
rarely has so much versdlillty dud capability been housed 
under one roof, 

'Unyager is A feet shorter than a big wagon, yet it has 
40% more carrying space than a big wagon 
Ujyagor seals 5 and carries a big lend. Or seals 2 and 
carries an ern ^rmi u k w I 1 1 ewn h as an option For ft F J l l as 
l] new convert a-bed option that sleeps 2 comfi n rably ** 
\foyager is engineered with advanced front -wheel 



drive so it handles li ko a car. parks like a car, garages as 
easily as a car -even gets mileage like a car. ■ 

Plymouth has the confidence to buck every Vbyaget 
wilh a h year'SO.lKH) mile Protection Plan.- No olher 
competitive wagon in America is protected like that 
Chrysler technology has created a wagon 
so versalik so Lur-likc, lhal Ford and GM slill 
can’t believe il But you ran. Buy or lease the 
"magic” at your Chrysler Plymouth dealer 
Buckle up for safety. 

Plymouth, Best built. Besl backed CtkyJfrf 1. urpcKHlrofl 
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Plans 



Adirondack Lawn Furniture— trad ilional 
Adirondack lawn Furniture both durable and 
atlf active- Crafted of hardwood 
is carefuMy sandf^d. then assembled 
water-resistant glue, seated with wood 
preservative and stained— all 10 make it 
sland up to toe rigors of outdoor use. 
Illustrated plans and materials list 
available. RL-1751 $5.95 



Send for your plans today. Be 
more self-sufficient tomorrow. 

Send your name and address with chock or 
money order payable to POPULAR 
MECHANICS Mail to: Popular Mechanics. 
Box 1014 Radio City Staliou. 

Mew Vfcrk, N.Y. 10101 



Stowaway Picnic Table - This clever one- 
piece design is simple to build and toids like 
a sctesof tor easy storage 
PL-1716 $5.95 



Populai MecHanics IS 3 PuM^*Hona^Unwrsr MagarlrefrS a 
□rvixmn Ql Thfl Haftrsl Cdrpdralmn 



Portable Tool Center and Workbench - 

This unique, superbly designed tool center 
and workbench is actually two plans for the 
price of one. Special teatures include a 
removable top with a grid su rface 
unde r nealh - permit easy ved icef 
placement of damps and drawers that open 
on both sides The bench is bu ill lower to 
make Heavy h fling easier. Portable Top/ 
Center - keeps your tools and accessories 
at you t fi nge rtips . PL-i 769 $5 .95 




Master Craftsman Tool Chest -Our Tool 
Chesl is made from cherry wood and looks 
like a museum showpiece, yet si's durable 
enough 1o withstand I he daFly routme of a 
professfonal carpenter. For handling ease, 
»t‘s actually two boxes Well-organized hand 
looi compartments allow easy access 
Personalize with a decorative medallion or 
mi-tiai inlays,. Also includes plans for oak 
dolly with heavy-duty casters I hat makes 
loti ng the chest easy. PL-1 745 34 . 75 

Model Plane - A free Night or rad to 
controlled model thal Hies on CO, 13 page 
instruction manual, i page lay-out and a 
materials list are included. EM 275 $3.49 



Stereo Cabinet - Special features — such 
as spring-loaded drawers lo release 
cassettes, a vibralioolree design to provide 
superior sound, and a wiring diagram - put 
Shis cabinet in a class of its own Our design 
allows you to alter the d. me ns tons to fit 
anywhere m your home. Six-page 
instruction manual comes with five layout 
and design sheets that help keep toe job 
simple PL’1/85 S10 00 

Decorative Cabinet Showcase — This 
beautiful oak cabinet with a sliding glass 
door will complement your recreation room 
or dinmg room. It can be u$od &s a 
Show-case (or family memorabilia, trophies, 
china, even as a gun cabinet. A 
compartment balow provides extra storage 
For personal hems or gun accessories 
PL- 1720 $4.95 

Picture Tools -Organize your workshop 
loo! panels Pictures of over forty dilfereni 
hand and power tools w^th adhesive backs 
are both Functional and allrachvo. Pul each 
tool m its place and lind it when you need 
it. PL 8-1202 $5.45 



ONLY $ 1.00 

Over 900 detailed plans and innovative 
ideas to improve your living environment, 
save money on repairs and enjoy your 
leisure time 

* Toolchosls and workbenches 

* Tools and equipment 

* Recreational vehicles 

* Sports equipmem 

* Fine furniture 

* Storage structures 

■ Invaluable and inexpensive photocopy 
service of pasl POPULAR MECHANICS 
articles 








HOMEOWNERS' 
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Eliminating ceiling 
fan wobble 

I have a 52-in four-blade ceiling fan 
that tvobbJes badly. The ceiling box that 
supports the fan is very solid. It is & hall- 
type mourning. 

My guess is that the blades are not 
balanced. Can you give me a methodi- 
cal way of balancing the blades? The 
manufacturer did not number the 
blades in sequence for mounting- — Bill 
McClellan, Johnson City, Tenn . 

A wobble in a ceiling fan usually is 
caused by blades bring out of balance 
or out of track. However, it can also be 
caused by the blades being closer than 
6 in. from one side of a sloped cathedral 
ceiling or a celling beam. 

If ibis isn't the case, check to see it 
one or more oi the blades is ous of track. 
Using a yardstick, measure the distance 
from the ceiling to the tip of each blade 
It should be the same. If it isn’t, call or 
contact she nearest manufacturer's ser- 
vice tenter about correction or warran- 
ty replacement If the blades are not out 
of track, try swapping blades Switch 
[he position or two adjacent blades 
while leaving the other two in their 
original position While the blades are 
off the fan. lay them on a flat surface to 
see if they are warped. If so. they will 
have to be replaced 

If you still have a wobble after swap- 
ping all the blades, try clipping a 
spring- type clothespin halfway be- 
tween the tip and the blade iron on [he 
leading edge of one blade Turn the fan 



ChfECK DISTANCE Eb rWEC:\- J ACM 
FA, ATM. HP AND JTHF CfiUNCi 
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Thr« steps to cure ceiling fan wobble- FlraL 
check blade track; second, switch pairs of 
adjacent bJadrs: third, t«t blade balance by 
adding the Weight qf a clothespin. 



on tow and see if the weight stops the 
wobble. Try each blade 10 determine sf 
ii needh more weight. Jf the clothespin 
stops the wobble, it should ho replaced 
with thin adhesive backed lead-weighi- 
ed tape, which is available through the 
manufacturer's service center, 

If none of these attempts solves your 
problem, you can cell Fen Doctors ail- 
901-745-9222 Fen Doctors is a trou- 
bleshooting answering service o HI tim- 
er Fans. Robbins end Meyers Inc.. 
Memphis, Ten n. 301 14 



Aluminum roof shingles 

There's a house in our town that has 
had an aluminum shingle roof on it for 
at least 25 years, From the looks of the 
shingles, they w ill last 25 more years. 
However, 1 can't locate any manufactur- 
ers or distributors of aluminum shingle- 
roofing. if you have some addresses of 
companies or information about the 
shingles, 1 would appreciate hearing 
from you. — E.G. Sauls, Anton, Ala . 

Alcoa. Reynolds and Classic Products 
Inc, manufacture aluminum shaky roof 
shingles for use on residential struc- 
tures. These shsngles are used more in 
tho Sunbelt than in other regions. 

The aluminum shingles are light, 
weighing less than 50 pounds per roof- 
ing square HOC sq. ft.) as compared to 



asphalt shingles, which weigh a mini- 
mum of 235 pounds per square. They 
are also longia sting. Alcoa will issue a 
warranty on the painted, surface: for 25 
years. Reynolds for 20 years and Clas- 
sic Products for 40 years. The shingles 
are quite costly — dbout three to four 
times the cost oi asphalt shingles. I also 
suspect they are somewhat noisy dur- 
ing a rain. 

You can get more information about 
these sh ingles from the manufacturers: 
Alcoa Building Products Box 716. Sid- 
ney, Ohio. 45365; Reynolds Metal Co.. 
Box 27003. Richmond. Va 23261; and 
Classic Products Inc.. Rqx 208, Piqua, 
Ohio. 45356. They should also be able 
to supply names of roofers in your area 
who install aluminum shingles. 



Septic system woes 

1 have a sapu'c system problem. Once a 
year, I have to dig up my rani cover and 
clean out the tank. LVe have a water 
softener which uses about 20 ptyunds of 
sah weekly, We switched soaps, soften- 
ers, etc „ but nothing helps. Waste foods 
and grease are kept to a i^jy imnimum. 
/ would appreciate any suggestions that 
you cotdd give me on this matter. 

■ — Gerald H. Flatz, WestvUle , Ind. 

Cleaning or pumping out a septic 
tank once a year really is riot [hat bad. 
Most health departments recommend 
that the tank should be cleaned every 
ewo to four years, depending on use 
Even when a septic system is function- 
ing properly, the tank should be 
cleaned periodically, or at least inspect- 
ed for sludge buildup. 

□rherwisG. tho sludge can accumu- 
late to a level whore solid wastes will ho 
carried out Into the teaching field and 
eventually dog the voids in ihe soil and 
the perforations or open joints in the 
drain tiles. When this happens the 
teaching field requires replacement, 
usually a( a oosi of at least IQ times the 
price of a cleaning. 

Apparently, the waste water from 
your water softener regeneration pro- 
cess discharges into your septic sys- 
tem. This is a potential problem, espe- 
cially if the leaching field as installed in a 
finely textured day- type soil The salt 
brine tn the waste water is not broken 
down by bacterial action as it passes 
through the septic tank on its way tu the 
leaching field 

As the salt accumulates in the field it 
can. and often does, clog the voids in 
the soil, thereby damaging and short- 
ening the life of the disposal field. The 
waste water from the water softener 
should not discharge into your septic 
system h should run to a separate dry 
well, or onto the ground surface away 
from the leaching field, plants and 
shrubs. Re sure. too. that this discharge 
area slopes away hot it your water well 
if you have one. fM 



ynu jrjofnf 

Send- .-(■ to liotfh-tnvnf'Fi' ('.Viti* JV.yuji'.jr fcfpi rVi-JJic L - 
West S'/r/i Sr iVi-it Vrirk iV Y ? 00 .fit Lhxje 1 ^. 
{donor ftt* iMl* wd *i { tiKthtrfu.ii}}} Jiijr praiijfcrrn LI-J | 
IVtdP inrwir Wiif i*- .-fki |Jf^d rfr rflM r oJnmn Fen 
mow iWur.' 1-17 Lkir -irhtf nvjrK'YWh 0 fwfp> yiS PM % 

Mwnf ■ f-n-uu 1. S r £35 postpaid Send \ uu r ui-dtoft i ' 
Ur PufHff.ir fdth JLSJin s 0rn fP{4 Cjfy .Sr^iimi 

JVh-h- Ynrk .V Y IOWl 



POPULAR MECHANICS * APRIL I9S5 



47 






PM DRIVES 

GM's New Minivan 



The rear-drive Chevy Astro and GMC Safari are more m/di -vans 
than minis. Towing capacity is 5,000 pounds 



BY MfCHAEL LAMM. West Coast Editor 




CarlJkt infertof hs a Mg center console over engine cover. 



■ t's interesting how minivan makers 

■ don't copy one another. They're all 
different. Of the three minivans cur 
randy on the market, one puts the 
engine out back with rear-wheel drive 
(VW), another uses a front engine and 
fwd (Chrysler) and the third places the 
engine a midship with rwd (ToYota)- 
Now here comes GM with its new 
garegeeble vans, the GMC Safari and 
Chevrolet Astro, and these twins have 
what we used to call "'conventional^ 
engineering: that means front engines 
and rear drive. 

The Safari and Astro use a front 
subframe bolted to a unitized main 
body box, The subframe carries the 
engine and front suspension, and the 
subframe '"handlebars" bolt through 
big rubber donuts to the passenger 
compartment. The idea is to keep en- 
gine noise, vibration and suspension 
harshness from reaching the cabin. An- 
other GM minivan innovation is the 
single-leaf roar spring. Mono- Leaf 



springs are 
space-saving, inex- 
pensive and have no 
internal friction. 

The question is, ears 
you cram as much 
space into a front-en- 
gine, rear- drive van as 
into One whose engine 
and driving wheels are 
at the same end? As 
you walk up to CM's 
new minivans and 
open the door, you no- 
tice that the floor is 
totally flat. No driveshaft hump. But, 
you also notice thai the loading sill 
stands fairly high: 22.3 Inches — about 6 
inches higher than Chrysler' s Caravan 
and Voyager. 

Then, if you get down on your hands 
and knees and peek up under the floor, 
you sea thai there's quite a bit of 
unused space outboard of the drive- 
shaft Even so, cargo versions of the 



Safari and Astro have roughly 25 cubic 
feet moro usable room than the fwd 
Caravan and Voyager and 1 .3 cubic feet 
more than the mid-engmed Toyota Van. 
That's because the Safari/ Astro stands 
10 inches taller than the Caravan/ 
Voyager and 3-5 inches higher overall 
than the Toyota Van. 

The Safari comes in two basic ver- 

(Ffo&se ftjJTT re jjdifrfl 
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A world of flavor m a low tar. 






PM DRIVES THE 





Revamped flagship for Japan's No, I importer 
is part sports sedan, part Juxu/y limousine. 



BY MICHAEL LAMM. Wesr Coast Editor 



S leepers have a habit of waking up. 

The Crassida used lq be- a sports 
sedan steeper back when it cost a mere 
£9,200 five years ago. Even for 19E4, 
the Cressida stickered out at a moder- 
ate St 3,795. 

Toyota recently woke up to the Tact 
that every Cressida they load on the 
boat can fetch the dealer $15,690. It’s 
presently within a jingle of the Volvo 
GL Audi 50QQS and 4GQOS Quauro, 
BMW 31 Si r Saab 000 Turbo. Fite Thun- 
derbird, Riviera T Type, Elect ra Park 
Avenue and 01 cb 98 Regency 
Brougham 

What gave the C reseda the courage 
to jump up suddenly Into that higher 
price category? 

First of a!J r if s got all those pedigreed 
pans that drove you nuts about Europe 
an spun sedans: a twin-cam Six that 
Looks Like a little Jaguar, fully indepen- 
dent suspension, gas -hi led shocks with 
automatic damping control, vented 



discs all around, variable-assist rack 
and-pinion sneering, five-speed stick or 
overdrive automatic, pi us enough elec- 
tronic gadgets to discharge an eel. 

The Cressi-de isn’t just another over- 
equipped, over-educated Japanese 
automobile, though. Ifs also comfort- 
able, roomy, reasonably thrifty and 
built to Last like the pyramids. 

Two things in the Cressida are rea- 
sonably new for 1965: Its styling and 
the suspension system. 

The Cressida sedan uses MacPhar- 
son struts up front and a coil -spring, 
semi-trailing-anm suspension around 
back. Both ends have holiow stabilizer 
bars and self-regulating shocks. Sen- 
sors “feer throttle position, car speed, 
steering angle and brake actuation All 
this information feeds into a computer, 
which activates four solenoids that re- 
strict or open up orifices inside the front 
stmts and rear shocks. It sets them 
tPloasu rum to page 53) 




IWtrr-Gwn, 2.8 - liter St* from Supra gives the 
3* 3 OO pound sedan decent performance. 




Handsome interior has enough etectronfc 
gadgets to distract an engineering das. 



SO 
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With Canon’s new home video system, 
your pictures look like network pictures. 






Pictures tliat look broadcast quality. 

Thai V what Canons new 
por table home v itfeo syste m 
gives you, Because Cation 
Accu- Vision™ incorporates the 
same advanced precision optics as 
the Canon equipment used by t he networks. 

So it's not surprising you get sharp, high resolution 
pictures and vivid color. 

Canon's new VC 30 A video camera is small, 
streamlined and highly sophisticated. It has 
Canons computer- designed C/1 .4 f5X power 
zoom lens,, -/V' high-band Sat icon 1 tube 
for outsla ndi ng resolut ion . a n exclusive 
infrared automatic focus system 
developed by Canon, 10-lux minimum 
illu m inat ion for s horn ing i n ve ry low 
light and a built-in character/ti me -lapse 
com rol ter for great e v flex ihil i t y. 

For even more mobility there's Canon's 
new; amazingly small VC-Z00A color video camera, 

It weighs only 3 lbs. 5 uzs M yet incorporates an 
must and mg list of features including a Canon f/1 .2 



S^mukied poLuiv* 

6X power zoom lens and a new W* high-band Saticon* 
pickup tube for superb picture resolution. 

Al a mere 7 lbs., Canons new VR-30A portable 
recorder has four heads for crystal dear special effects, 
lb slby * stereo . I ; igh s. peed l ru rch capabi lily a nd can t a pe 
up to eight hours. 

The new Canon VT -5QA tunor/timer can record as 
many as eight programs two weeks in advance. Plus 
it ba,s l39cable~^dy£hanndsaiidabyiU-m battery 
rechamer, Togei her the VR-30A recorder and slim 
VT-F?GA lunor/iirr^r form the new Canon Deck Mate, 1 
a unique docking by stem that a llowb convenient 
stacking to create a compact console VCR 
So see you r Ca non v iden dealer sot 
A nd a sk for t he system 1 h 
tha t look li ke t he networks' 

The new home video system from Canon. 

Canon 



Deciduate 

VMS 



Accu-Vision 

for pictures that took broadcast quality, 
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THESE MONEY-SAVMG COUPONS FROM FRAM 
AND AUTOUIE COULD TAKE YOU TO HAWAI. 






WIN A TRIP TO HAWAII OR LONDON, A GE VCR, OR.., 



We're giving away 5 vacations for 
two in beautiful Hawaii, or in historic 
London, {Airfares, hotels and meals 
included.) We’re also giving away 50 GE 
VCRs. And 2,000 sets of Autoiite Heavy Duty 
jumper cables. Plus these money-saving 

coupons on the top 
quality Fram filters and 
Autoiite spark plugs you need for a 
realty good tune up. To enter, write in 
your name and address, take them to 
our dealer and save money. And 
save yourself from trouble down the 
road. 



SAVE EXTRA ON THE AIR 
FILTER THAT GIVES YOU 
EXTRA LIFE. 



SAVE ON THE OIL FILTER 
THAT COULD SAVE YOUR ENGINE. 



AUTO LITE’S GOT COPPER IN 
IT. AND YOU GET EXTRA 
SAVINGS ON IT. 



^LUED 



Automotive 
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Slcre coupon expires June 30, 1385. 

SAVE $1.00 



store coupon expires June 30. 1985. 

SAVE 750 



Stone coupon Expires June 30, 1905. 

save 500 



on any 4, e. or e-pack of 
Autoiite Spark Plugs. 
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OFRCIAL ENTRY FORM: 



OFFICIAL ENTRY FORM: 



OFFICIAL ENTRY FORM: 



Please enter rne in The Fram and 
Autoiite Sweepstakes. 



Ptease enler me in The Fram and 
Autolile Sweepstakes. 



Please enler me in The Fram and 
Autofife Sweepstakes. 



NAME. 

ADDRESS 

QITY — 

STATE Z\P. 



MAME— 

ADDRE SS 

erry 

STATE. - - - ..ZIP 



NAME 

ADDRESS 

CITY 

STATE- ZIP. 



09100-100289 



09100-100271 



J9100J00263 
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TOYOTA CRESSIPA 

fCamiiflfeifrrf from page SO) 

finn&r or softer, depending on what the 

black box thinks is light. 

There are five levels of firmness, 
from ‘'soft" to "extra firm.'" Extra firm 
is where the Cressida feels best. Like 
the Nissan Maxima, which has a similar 
select -a-shock system, "normal" is too 
soft and gives a ride like the swan boats 
in Boston Public Gardens. 

As for hand cornering, the Cressida is 
do Porsche. It can take being tossed 
around, but the front tines nibble some, 
and they also have a tendency to bneak 
loose in a small way. Nothing serious. 
These are big. hefty 205/60R1 5s on 6- 
in.-wide alloy wheels. 

The Cressida also has computer-con- 
trolled, variable-ratio, nack-and-pinion 
hydraulic power steering for 1985 in- 
stead of the recirculating-ball type it's 
had up to now. I found the new system 
crisp and positive, with all the feedback 
advantages of manual steering. 

The Cressida' s 2 B-liter dohc Six is 
also shared with the Supra. Power is up 
this year from 143 to 156 hp at 5,200 
rpm, due mainly to higher compression. 

The entire car feels like a very tight, 
solid, silent piece of machinery. Basical- 
ly, iris a comfortable car for five with 
plenty of room for luggage for two. 

If there 4 s one teensy-weensy flaw in 
the Cressida sedan, it's the can's split 
personality. It seems that the Cressida 
can't quite decide whether to be sporty 
or luxurious. The one 1 drove had the 
analog instruments, which I'd take any 



THE PM REPORT CARO 


1985 TOYOTA 
CRESSIDA 


GRADE COMMENTS 


A ip j" jb M ■ r ■rfA i-fc rh 


3 


Adequate 


Handling 


3 


From lines nrtjblo, 
Gfftiw understeer 


Braking 


A 


Four v*rt(*d cfc&es 


Staring 


A 


Cn&p, -good reel 


Tr*niflili*km 


A- 


Ujng throws. 3rd 
sometimes hand In find 


Ride 


A 


SPORT Batting 
just fight 


Futi 

ftcottoffly 


S 


Good considering 
oar's site and power 


Swung 


A 


Superb support. 
7 adjustmanls 


VltiOfi 


B 


Tall headr-aste 


Gaugea; 

tonlrftli 


B 


Incomplete — no oil 
pr-afisure, voltmeter; 
Otherwise good 


Ventilation 


B 


Needs intermediate 
Fan apeed 


ttota 
@ 55 mph 


A 


Nicely quiet with 
windows up 


Cargo 

capacity 


0 


Fairly aftaiso* trunk. 

have seen bigger on 
smaller cars 


Engine 

serviceability 


A- 


Oil tjflftf took* 
tike a bear 


FH end finish 


A+ 


Rawless 



day over the digitals {also available). 
While the Cressida' s round dials are 
easy to read, where's the oB-pressure 
gauge? Where's the voltmeter? What 
respectable sport sedan leaves off such 
basic instruments? 

The Cressida's interior- — along with 
those of a half dozen other "high-tech 1 ' 
Japanese automobiles — is well on its 
way to electronic overkill. Toyota ex- 
pects average folk to be computer liter- 
ate. To get everything you paid for out 
of the Cressida, you have to spend a 
couple of evenings curled up with the 
owner's manual. 

The optional trip computer gives 



such information as average gas mile- 
age, which might be moderately useful 
on rare occasions, but the computer also 
has a memory for three people's birth- 
days- Now, really! 

Yet, the Cressida redeems itself in 
many ways. Tts front seats are engi- 
neered, tailored and positioned for com- 
fort. The doth version feels superior to 
the optional leather, hue both are highly 
adjustable and supportive. They do 
credit to the car. The rear bench has 
good legroom. 

There's no dqubt that tiia Cressida is 
a good car, but no longer is it the 
sleeper it used ia be. Wi 



BUCK 

A knife for your every need' 

A "Buck Knife” to many people is our famous Folding Hunter To 
others. it's one of our great fixed -blade sheath knives To all of 
them. Buck is the knife that holds an edge! Yet a lot uf folks don’t 
realize just how many knives we handcraft There's, one for 
almost any purpose you can imagine hunting, fishing, shop, 
woodcamog, emergencies, "genfiemen's” knives, gift knives, 
presentation knives, custom knives, and many more All with 
these traits m common great steel in the blade, proud crafts- 
manship in the making, and a lifetime guarantee to back u up 
Wo wonder Buck is now, more than ever. 
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Owners love the 
performance and charisma, 
but gripe about prices 
and tiny jump seats. 



BY MICHAEL LAMM 
West Co ast Editor 

A lot ot emotion goes into buying a 
car like the Porsche 944. The 
whole purchase process becomes v*?ry 
much an affair of the heart. So does 
driving and living with the car. 

A California medical secretary con- 
fessed, 'Tve always dreamed of own- 
ing a Porsche, and I finally decided to 
get one. I did n on my own, too. I bought 
ibis car as a 35 th birthday gift 10 my self 
t teet Like H different person in it! J ' 

A Missouri writer said, ’’You can't 
compare the 944 with ordinary cars. For 
example, my Mercedes is purely func- 
tional: four doors, big trunk, good econ- 
omy, no trouble. The 944 is to enjoy 
A Georgia research chemist wrote, 






"7 he dealership and service 
department are very courteous 
when they deal wiEh you." 
“ILEJMGfS ENGINEER 

"it s fun every time I nop rnr 
-MASSACHUSETTS MECHANICAL 
ENGINEER 

"The 944 has surpassed my 
expectations. 1 " 

—MISSISSIPPI ARMY OFFICER 

"Porsche deserves better dealers 
in this country" 
—WASHINGTON p C ATTORNEY 

"The parnt chips easily on 
gravel roads." 

-NORTH DAKOTA PROFESSOR 

'The cost of labor at the dealer 
is outrageous.' ' 

— TEXAS VICE PRESIDED P 



"This car should be illegal . It refuses to 
be driven at legal speeds l' 1 A Colorado 
chiropractor- '’Runs 100 mpth easily." 
A few dealers tended io ebuse the 



Aggfe 35 lvt Styling Jtop] and strong, smooth 
sl^nt-FoLir powerpFarrt were highly praised, 

944's early selling frenzy A Maryland 
airline pilot told us. 'Tvs board about. 
Porsche dealers Jacking up the price by 
as much as $2,000-“ 

An Illinois attorney pointed out that 
"service and parts ^eom overpriced, 
and my nearest dealer is 50 mites 
awa y" And an businessman 

eeftoed than '"Seventy dollars just for 



A NATIONWIDE SURVEY 
BASED ON 1,331,724 
OWNER-DRIVEN MILES 



an oil change is. highway robbery! " 
Yet mens! owners (82.4 percent) rated 

{Piease turn to ihqp $ 7 ) 
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ENGINEE RED FOR SURVIVAL 



Goodyear understands that the aggressive block-tread. To not 
streets can be just as much a only tackle the worst any street 
survival course as any off-road has to offer but to do so mile af- 
stretch. Which is why we engi- ter grueling mile. The all-terrain 
neered the Wrangler All- Wrangler, ft handles just as well 
Season Radial with a unique, on the road as off. 




GOODVYEAR 



I 





Now, Quaker State comes 
in dean, easy to pour plastic bottles. 

Exclusively. 



motor oil 
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PORSCHE 944 

(Contmuetl from 54 ) 

their dealers' sales policies good to 
excellent, end 81.3 per cent scored deal- 
er service likewise. 

Handling end performance ranked 

second and third, right behind styling. 



as The Porsche's best liked features, 
A self ^em ployed North Carolinian ob- 
served, "This is the car for a person 
who loves performance. lt r s as close to a 
race car as you can buy for the street. It 
doesn't have all those gimmicks, like 
the 30 OZK and the Supra. This is an 
honest car that gives performance and 



more driving pleasure than, any other 
vehicle I've ever owned." 

A few owners noticed a certain jiggli- 
ness in the suspension. "’Has a tenden- 
cy toward ride harshness when travel- 
ing over frequent gaps in the 
pavement/' said a California manager. 

(Please rum ta page 1 90) 



SUMMARY OF 1984 PORSCHE 944 OWNERS REPORTS* 



Total mile* driven 


l r 33l r 724 


Lfrl. diSLihr'h: 
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Would you buy a Forcchc 944 
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Send your name and «Mrvv* 
check lit mom."* order pjvJhLe 
POPULAR MECHANICS M.iiJ l 
Pnpi har Mprh F -mitS r Bit* TO 1-1, Rad 
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Popular 

Mechanics 

PLANS 



Craftsman Work Center: Build the MASTER 



Mdilur Craftsman Toolbour ITus IDOL- 
BOX w til oiEaniJce, protect your iooh and 
add a luudl of diiss to anv workshop l.Di- 
mensions 20V?, rr x 9' i rr \ "l2V r J Buill with 
cherry or walnut wood, styled with b raw 
come: r> c..i ps L i nd be k 
This solid wood toolbox will Iasi for genera 
lions and become L i family heirloom. 

Plan* include step-by-step mstructKinsamJ 
materials list. fPL-lB2b S4 L )5) 



CRAFTSMAN work C£N\ ER. A portable 

loti] center. two cabinets and debm? assem- 
bly bench allow ^ou to keep all veiut Ltmts. 
L'tuse ill hand. A y,ri-d top makes cLimping 
easier, covers wish a sheet or plywood fur 
other lasksc Sw i vel casters wsih brakes; 
drawers that opm nn either side and wm 
choice of finish gives you personalized 

work center. Pin ns 
and material 
list. (PL-1760 



Classic Work- 
bench I lure's the 
classic European 
wij rk bench 
everv wond- 
>vo rkur J rtMms 
of owning. Using 
t h is work bene h for less 
a factory - made version, 
the drawer so pwr resistance to 
tailed pS.ins, instructions and 
1PL-L748S?45I 



Doll Cradle; Build your daughter or grand- 
duu^htera beautiful DOLL CRADLE. A re- 
production of an lBth century cradle nude 
from nine with a varnish finish. Hand- 
crafted with vourown personal touch it will 
be cherished" for generations. 

(PL IS2D$3,¥5) 



Cal [Lope: Create the exciting sounds nl cir- 
cus music Build a mini-CAl I IOPF oafled 
from nine and ensy-tp-find materials, This 
nostalgic music maker is a great gift for I he 
Buddi ng mu sieia n Recreates t he 
sound of an orchestra of flutes 
and whistles. Plans 
and materials lists 
included. 



(FL-]fi30 
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SUBARU GL 

4 WD TURBO 

Four-wheeling on 
demand 



CHEVROLET 
CORVETTE 
A most-improved 
sports car 




RENAULT 

ALLIANCE 



£1 «k new Subaru sedan features a T T T-hp Turbo Four and 'on-demand" four-wheel drive 





Bigblock' 1.7 power 



T his month we bid a fond farewell i a 
our Fond Tempo, keep humming 
along in the rotary-engined Mazda RX- 
7 P and add three new cars to the test 
fleet: a Subaru Turbo, Chevy Corvette 
and a Renault Alliance with the new 
1 ,7-ljter engine- 

Subaru 4 WD Turbo 

Now that we've lived with this Suba- 
ru for 4,800 miles, we're bombarded 
with questions from friends How's the 
turbo? How's the 4wd? How's the air 
suspension? 

The turbo gives this car the power 
not only to keep up with traffic, but to 
step out ahead of lit when necessary. 

A lever behind the shifter Eets you 
choose 2wd or 4wd manually Our 
particular test car has the optional iwo- 
speed 4wd, with a low range of 1 .20: 1 . 
On a Sierra Mountain's ski trip last 



winter, the 4wd kept us going where 
other cars bogged down. 

Subaru' s optional air suspension 
raises the car I .2 inches in front and I -4 
inches in the rear whenever you "re in 
4wd. Bui, when you reach 55 mph, the 
air suspension microprocessor drops 
the car down to its normal running 
height. You can actually feel and hear 
the air suspension lowering the car 
when it's parked, it's like a camel: First 
the front drops down, then the rear, and 
finally the car lets out a plaintive 
As of today, at 4,8 1 2 miles, the car 
has not given us one 
trouble. We did silence a squeak 
in the front suspension by squirt' 
ing rubber lubricant onto the sta- 
bilizer bar grommets, and we had to 
tighten two screws at the rear bulk- 
head. But that's been it I 

We also changed Ihe oil at 3,750 
miles, even though the book says to 
wait until 7,500 mites. The filter's easy 
to reach, as is the drain, plug, but oil 
dribbles down onto the skidplate. 



AlhbFeck 65 Corvette looks like an '94 on 
the outside but ds much refined underneath. 

‘’The Best American Car Ever- 1 ' Our call 
was based on test drives ai the GM 
Proving Grounds of prototype and pre- 
production Corvettes. Other magazines 
also raved about the Corvette. 

Soon after our report, readers began 
contacting us to relate problems with 
their new Corvettes: Small things 

breaking. A ride that would make a 
truck driver wince. Recalls- 

When we got the results from several 
hundred Corvette buyers in Our Owners 
Report (page 13£ r Nov. r B31, we knew 
the '83 Corvene had problems. Now, 
Chevrolet tells us they have all Ehe 
problems solved. We decided to find out 
for ourselves. 

We chose an automatic transmission, 
standard suspension r DeLco/Bose stereo 

turn m p.j cjt“ 3 9K) 



We're averaging 25.1 mpg In nearly 
a!3-2wd driving. One stretch of freeway 
gave us a high of 30,-2 mpg, and a 
couple of long in-town tours bottomed 
out at 2Q mpg. — M.I. 



Chevrolet Corvette 

On the cover of our March 19B3 

issue, we called the then-new Corvette 



The Renault Alliance 1i much more tar now With Its optional [1103} 1,7 -Piter Four, 

56 
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Warning - The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Todays 
Camel Lights 
unexpectedly 



9 mg. ’'lar 1 , fl.8 mg. nicotine gw. per cigarette FTC matted, 
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This compact outbuilding 
can be expanded easily to 
hold a small car. Build 
it from plans you buy. 

I f you find that your interests have 
outstripped your space to pursue 
thorn, building a back-yard structure 
tike this can give you the added storage 
and work room you've been w&himg- 
The basic structure measures 13 * 16 
ft, and it can house bulky Sawn and 
garden equipment like tractors, carts 
and mowers as well as recreational 



vehicles like bicycles, motorcycles and 
snowmobiles. And there will Still be 
room for sports gear, woodworking 
equipment and general storage. 

Designed and built by William L 
Winans, this dD-ft-yaunatf project has a 
contemporary look and is loaded with 
the well thought-out features shown in 
the photos below. These Include a 7-ft- 



wide overhead garage door to provide 
easy access for large equipment and a 
bay window. 

The interior features a built-in work- 
bench for gardening chores and routine 
maintenance, a fold-down stairway for 
access to the loft above, $ side well 
covered with perforated hardboard to 

I'f’liJ.iSj* FL sm r o page Iff 7) 



SOURCE LIST 



CuudMn Hdlofl. Simpson Timber Co.. TThe 4 and 
Franklin, 5h*U«i. Wash BS5B4. 

John Deere garden Erartur: MftBMf EtwiLOr JmJ 

Supply Co . 5?ft2 Heisley Id., Mereof . Ohio 44060 
Flag -Board panning: Ma&aryut Cfl*p.. North 
Wdcier Dr., Ehitoflo. III. CD606. 
nfma-^Md csHfiwir window*. And*r»n Carp . 



&*ypon, Minn SSttG. 

Warm root shirajiM Genrar ftwyfing Prodwrw Cd.. 

5 BO Dorluir Dr... Irving, Twk 75 D 62 . 

Ttue Trnptt g anted UHb; AJkr$h&tif Lr.Lfma[JLintil. 

ikwc 3500. SHIrsmaimown . Pt 37011 
Wifinvocd ihoahdng and docking: Ld uisi ana -P^nfU 
Ctifp T 111 S.W Fifth Av4„ Portland. Oro. W72M 



T 




The front of IhEs shed fcaturts a bump-OuE 
bay window made of two casement unPts 
and a 7-ft-wlde overhead garage door to 
provide easy access for garden tractors 




Interior of one side wall U covered with 
perforated hardboard to gain maximum 
storage room, with heavy- duty fasteners, 
even a lawn mower can be Stored flat. 




A potting bencivworkberxh Is built Into the 
bay window to create a pFeasant prate to 
work, ft is surrounded with wall cabinets 
above and two roff-out storage bins below. 
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* 6 ’ A 6 ^ 31 ** ' 

ROIJf -hi- DPf NIMj 
FOR CU> rOM'BUHJ 
SrO'RA' ic DOOR 



S'O-WJDE 
IXiOff FOR 
USF AS 
GARAGE 



4 --H-WCK 
rONtfiTTF^I AR 



COWIPAEf 

CAR 



w*e 

m-f sh - 1 " 

2 ” SAND-'' 

i-WIIL-miLK VAF'ttf BARRtER 



J i. 6 H-T SVINCj 
FOR BAY WINDOW 



FLOOR PLAN WITH OPTIONAL EXTENSION 



SLAB PERIMETER DETAIL 




CROSS SECTION WITH OPTIONAL EXTENSION 



FRONT ELfl/ATION 



RIGHT SIDE ELEVATION 



Building dwlgn: William p Tithrtlt*l ui; Eugene mcHTip^n. H mI m: find &pnrtf 




Interior access to the storage loft Is acc&m- 
pHiJiec# with a standard fold-down attic 
stairway. It s framed Into the floor above 
and Is pulled down with rope handle. 



The unique side entry door doubles as a 
folding tool rack. It can open from both the 
Inside and outside, but when dosed, If 
□copies practically no InterFor space. 




The storage loft has exterior doors on both 
ends to provide easy access for large and' 1 or 
heavy objects. Both are jJzed to accept 
standard Mt.'Wlde building materials. 
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Built to take it. 

All. 



"My Ford Club Wagon & Me" 



Best -Built 
American Tracks. 

At Fond, Quality is 
Job 1 . A 1984 survey 
established that Ford 
makes the best -built 
American trucks This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1983 
models designed and 
built in the US. 

lifetime Service 
Guarantee. 

As part of Ford Motor 
Company’s com mil me nr 
to your lota! satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies’ dealers, for- 
eign or domestic, offer this 
kind of security Nobody. 

See your participating 
Ford Dealer Ibr details. 

in atfoliebte In C^ifiarplA fr 
with manual Iransjnnywjn HunjpcBwer 

tsKcd-cm 5AI Blanrfasd j 1349 



Ford Club Wa g ons out-power, 
out-tow, out-room any other 
wagons. And for ’85, they give you 
peak performance in your 
choice of high -output engines- 
both gas and diesel. 



Here's where you 
find all the room and pow- 
er that's missing in todays 
small minivan wagons. 

Ford Club Ufegons 
give you the true luxury of 
spacious design. No other 
wagons, big or small, pro- 
vide so much usable 
space -for people and/or 
cargo. You can seat up to 
12 in roomy comfort 
(15 in Super lAfegon), 

Mon power to yon- 
What a power choice 
you get! Five engines, 
from biggest standard Six 
to the biggest V-B in any 



wagon. Included: husky 
6.9L diesel, the most 
powerful in its class. 
Plus Ford s 5.8L High 
Output V-8 with 
4-barrel carb... 
and 27 % more 
horsepower 
than Chevy 
can offer you* 

Tbps for towing. 

Only Ford Clubs 
have strong body-on- 
frame construction. 
That's why they can be 
equipped to tow up to 
10,000 lb - much more 



than Dodge or Chevy. 
They 're built io take it. 

“Ont-fronr 

Ford's out-front 
design gives you extra 
room plus easy walk- 
through to the rear, Power 
steering is standard. 
Options include speed 
controlriilt wheel... and 
new power door locks/ 
windows. 

Vbu can choose 
buckets or 
Captain’s Chairs 
up front. Flus 
rear bench seats 
with quick- 
remove feature 
for increased 
cargo space and 
flexibility of use. 

For a wagon that s great 
for everything from 
family use to recreation 
to van pooling -join 
the Club’ 










1 

; Smaller Kitt car' 
for Knight Rider 

David Hasselhof. w ho plays 
Michael Kntcjhi L>n NBC's 
popular Knight Rider show, 
showed off a new version or 
the high -tech talking car We? 
were on location when T las- 
selhof stepped out oF his 

^ dressing trailer and d imbed 
into the 4-fooi-long mini 
Kniqhi Rider. 

The fiberglass body sits on 
a lightweight metal frame 
designed and built by mem- 
bers eif Kassel hors produc- 
don team. It runs on a Briggs 
and Stratton lawnmower en- 
gine at over 35 mph. "FeeLs 
like a real Trans Am once you 
get moving/' Kasselhof said 
David helped with the de- 
sign of the mint vehicle ami 
with bolting on the body 
'This TV series has given 
me a personal affection for 
the car — big or little. 1 ' he 
said David is showing off ihc 
car at nice tracks around 
California- 



Van Allen belts 

Quick; Whn[ are the Van Al- 
len Bells? If you said hands 
of radiation surrounding the 
Earth, you r d be pan right. 
Physicist James Van Allen, 
for whom the belts are 
named, says hiti favorite belt 
is a sander. 

"I like to see a good piece 
ot wood improved by a Fine 
finish, " he ioitf us In a recent 
interview. 

Van Allen says he doesn't 
do nearly as much shop work 
now as he did 10 years ago 
when he was still building 
furniture in hip Iowa homo 
but he likes to get away to 
ihe shop now and then. 'll/s 
a natural place to do some 
deep thinking. " he says. 



Fuller's models 

Shortly before his death in 
1983 architect Buckminster 
Fuller shnwnd a model rot ): 
et-laufiching pad he de- 
signed at a meeting oi tint: 
Pennsylvania model Rocke- 
teers Society. 

"He had I title interest in 
rockets themselves;' says 
rocketeer George Moutlon of 
College Park, Pa. "But he 
was fascinated with model 
bu tiding 1 1 & told u s he would 
rather butld a state model 
than watch one of hi^ de- 
signs get constructed full 
scale 11 Fuller s launching 
system was housed m a Tef- 
lon Geodesic Dome on 
tracks. Et would slide open 
for a launch. 



David 
Hauelhof shows 
off hfe mini ' Knight Rider.' ' 



Paint laureate 

Soviet physicist Uri Kamorov 
says bubbles forminq in the 
latHx paint on a window 
frame in his Leningrad home 
ha vo led him tq new studies 
in phase physics. 'The bub- 
bles formed in low sunlight 
were ve?ry smooth, and l am 
now doing microscopic stud- 
ies to find out why;" he told a 
London physics seminar 



Mark Harmon operates on Woody 



Mark Harmon plays a resi- 
dent doctor on the TV series 
Si. Elsewhere. But oFT-cam- 
era he does his surgery ora 
old cars. 1 Lis latest project is 
restoring a 1951 wond-pan- 
elud Ford station wagon 
Harmon, son nl spomcaster 
Tom Harmon, spent 10 
years looking for the car. He 
found it silling on four flat 
tires behind a dusty bam in 
Santa Rosa. Calif last year 
He paid $2,200. “'t put air 
back Lra the tires, charged the 



battery squirted gasoline in 
[he carburetor and it turned 
right over." he notes. 

In the past few months he 
Finished exterior work, re- 
storing rotted "bird's eye 
maple;-' The wood is so 
hard. Harmon taped over a 
drill hole to m r oid splitting it. 
With an acetylene torch, he 
removed stubborn von nor 
That lakes a soft Touch." he 
says "'ll you hold the flame 
in one place loo long the 
wood surface bums ' 



Steiger: painter 

Oscar- winning actor Hod 
Steiger paints canvases in 
his spare lime He shuns the 
high-tech lighting now popu- 
lar with anisic, Low-voltage 
and other lighting systems 
focused on the canvas help 
the a ni si work in color differ- 
ences and shadows 

"I don't care what the Fight 
is ,r Steiger told us "J would 
just as soon pamt 
by an ordinary 
lamp use any 
special kind ofliqhi- 
Steiger, who 
uses photographs to 
paint impressionistic 
scenes with bright, 
strong colors, has never 
shown his paintings 
publicly 

Hell Caesar 

"You want a high-tech exer- 
cise machine?" comedian 
Sid Caesar asked. “Set two 
chairs next to each other, 
kneel between them and 
push up like this.” He grunt- 
ed and pushed his kneeling 
ooqy on me floor. "Furniture 
is perfect exercise equip- 
ment And walls. They're 
groat. ioo.' p Caesar, who 
spends half his life cm the 
road, says that exercise with 
whatever 1 s available i^ the 
only way to go. IK 



Sid Caesar shows ui his two- 
chair method of muscle building 



PEOPLE 



Si. EJsewherp'j Maik 
Harmon polishes Woody 

he j restoring. The brittle 
wood needed someone 
with a Fight touch (Imef) 
for refinlshing. 



64 



POPULAR MECHANICS * APPJL 19B5 



PHoro a* puwr 




r^TTi TECHNOLOGY 
^ UPDATE 4/85 





studies are compared wish 
sensor readings on opera- 
tional aircraft to generate 
1 Reynolds Numbers " 

The Reynolds dumber f$ 
the ratio of the test mixtei $ 
mass multiplied by the speed 
and density pf air Flowing 
over, then divided by ttie vis- 
cosity of (he aif. By develop- 
ing a Reynolds Number In- 
dex, NASA scientists think 
Ihey've precisely reproduced 
transonic conditions. 

Later Thrs yea* NASA ex- 
pects co take delivery o? the 
Grumman X-29 forward- 
swept-wing jet {see / Ffew The 
World's Hottest Fighter page 
75) While the super |^t will 



have gone in and out of the 
sound barrier several times 
by then, it will noc have per- 
formed every maneuver is 
capable to dorng. 

A yea* Of wind-tunnel te$(- 
ing, coupled with continued 
high? tests It om NASA pilots, 
will create a da!a base irom 
wh?eh to design the next gen- 
eration of Che X-29. 

Military official nope it will 
develop into a Lghter piane 
that will be able to dogfighi at 
any altitude at speeds wel 
over Mach t. NASA officials 
are looking for the first hints 
of an aircraft that can go in 
and out of space al high 
speeds. 



AVIATION 
Mighty 
wind roars 



Despite the fact that military 
aircraft today routinely kick in 
and out of Mach 1, engineers 
have had no way to study 
whal happens to an aircraft 
body as it enters. leaves and 
re-enters the sound barrier. 
Now, NASA has developed a 
breakthrough wind tunnel that 
has been used (o lest itself 
during i!s first year of oper^ 
tiorr. The National Trgnsornc 
Facility at NASA's Langley 
Research Canter in Hampton, 
Va hgu&ea a 200- foot -feng, 
493oof diameter wind tunnel 
that dramatically duplicates 
conditions from Mach O.fl to 
Mach 1 21 

The NTF tunnel combines 
traditfonaf wind’ tunnel tech- 
nology with “cryogenic atmo- 
sphere" controls. By evapor- 
ating Irquid nitrogen at -3KT 
F. inside the tunnel, the NTF 
produces cold, heavy air 

The "Older ' pari of the tun- 
nel, taken from designs tested 
m me 1970s, includes the 24- 
foot (from tip to lip) propeller 
(hat generates the wmc 
Three motors drive the pro 
peller Two variable-speed in- 
duction motors working 
Ihrpugh a two-speed gearbox 
can vary the force of the air 
passing through ihe tunnel. 
These can be cui off and 
power switched lo a single 
60.000- hp motor thal pn> 
duces constant wind speeds 
Top wind speed with either 
system 600 mph, about 
Mach 0.8 But Che big chill 
produced by (he nitrogen 
simulates forces created by 
going in £nd Out of Mach 1 

During the first year ot oper- 
as ions. NASA scientists have 
been running (he funnel 
through its entire speed rarvge 
and recording pressure tem- 
perature and wind velocity 
conditions, The?r computer 



Foil Belvoir. The tunnel had 
18-toot blades and could 
house quarter-scale plane 
models. IE produced winds of 
a then-astounding 300 mph 
to allow engineers to test stall, 
dive and other characteris- 
tics. it is no longer in service 



body [lift] jlti InjMdfr P4ASA l 
200-ft -tong transonic wind 
funnel. The tunnel simulate* 
speeds between Mach 0.S and 
Mach }.2, Technician? examine 
propeller section (topf where 
winds up to 400 mph are gener^ 
«ted. Super-root air working 
with propeller-driven wind 
creates transonic conditions. 
Engineers working tn control 
room (above | compart data pro- 
duced by tunnel with that of 
actual supersonic aircraft. 



A blast from 
the past 

In April 1935. Popular 
Mechanics reported On the 
Army's new wind tunnel si 
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Soaring under the sun 

It siarted as a NASA propel 10 years age- when solar energy 
was looked at as the hope f or the Future NASA had to drop the 
idea of a so ar- powered aucra?- w budge- cols of the earl; 
1900s. But now ihe Agrrcuature Department has indicated ar 1 
interest m a hgh-aimude unmannec solar -powered arcrah 
The Solar High Attitude Powered Ratform {Sc ar HAPPi built by 
Lockheed, wtxjfd fly about 12 4 miles above the Earth at just 
over 100 mph. tc woo'd be powered by a propeller engine 
system running directly cFF the sun for about ha ! f The day, and oft 
a bank of batteries m darkness Clouds would be nc problem a! 
that attitude The aircraft could carry sensing equipment to help 
forecast weather for farmers 

Tale of two airliners 

When you have a successfu a if Finer you like lo make the most 
oF i[ The recently introduced MD-00 a 155-seat twin-jet has 
proved so popuar (nearly 500 sold already) that its maker 
McDonnell Douglas, is considering two new sp noffs -hat would 
make it even more appealing to prospective airline customers 
while saving rhe vast investment required to develop a brand- 
new design !*om screen One version, designates Ihe ?v1D-09 
tlefS), would have its fuselage stretched 12 7 feet to accommo- 
date 173 passengers. T tre oihe> the IUO-B7 would be short- 
ened 17.4 feet lo produce a short 'haul 130-sea ter That’s really 
getting your money's worth especially when you consider thal 
the WD-80 is 1 1 sell h derivative of the venerable DC-9 



Open wide and take a big bite 

Some Space Shuttle payloads are so la*ge ihey can’t be 
Iwwporteid to the aunch sire by even the biggest existing 
cargo p : ;ines One possible sol u I ion is a McDonnell Douglas 
DC-10 Civilian jetliner lifted with a h.nged nose ihas swings open 
to provide a huge entiyway for outei*<? cargo 
The ciever transform alion proposed by Cla'k Aircraft Corp 
of Santa Barbara, Cal-f would permit Ihe handling of ship- 
ments up to 45 tool long ana nearly • u loot m ct a meter Also 
under study by NASA ana Ihe Air Force are modiFiacf versions 
of the Boeing 747 ana Lockheed C-SA 



AG/TECH 

A harvest of 
new machines 

The Grizzly (top oft) is a new 
1 200- pound vehfcEg Jftai can 
haul a half-ion load up a 45* 

irfofihe 

Designed by Syfadu&e Uni- 
versity Pt o'essor Lawrence P 
Peer and Thomas Fau! De- 
igns ot Oniaw, Canada, lha 
Grizzty s equipped wilh 16 
soft rubber tires designed (□ 
tqII lightly over land wiltXHrt 
dcslrayirvg 

Another herf new farming 
machine the mechanical ap* 
pie ptek^r (bottom left I uses a 
mechanical arm to strike 
trees, shaking loose she ap- 
ples rito a hopper It was 
desiflned by a ^c^m at West 
Virgin^ University 



ELECTRONICS 

A salesman with a chip on his ... 

EtecEranistore has developed a r^ew computerized k*os* that 
you probably will sec m hotels, airports and shopping capers 
later this year. 

S*E inside the k-dsk arid slip your credit card nto a slot in ihe 
machine and on comes :he video screen Videotaped sales- 
people tell you how lo use the oompuler in the kiosk lo a?de? 
anywhere tom 300 lo 500 
products as you would an a 
catalog. Thecompuler Eisis an 
ihe brands available lof any 
one product Want mere infor- 
mation? Punch up ihe b*ana 
name o! a product say an 
electric err ill, and on comes a 
videotape of someone using 
ihe drill, A voiceover gives 
specifications, price and war 
rarity mformawn. Then, sim- 
per bunch in an order for the 
product you want The ma- 
chine even produces a ten 
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Jupiter probe enters final test phase 



Jupiter is one of she most widely photographed and observed 
bodies in the heavens But scientists know firtie about whal 
goes on inside i£$ gaseous and dense atmosphere. Late next 
year, the veif is expected to be pierced when America launches 
the Galileo protect 

The GaMeo package will take two years to iFy to Jupiter on a 
Titan rocket When it arrives an orbtfer will begin to circle the 
planet. Than, a sensor package will be parachuted in Through 



the large "eye" of Jupiter, a red cloud that is a permanent Mure 
on she planet's surface. Because Jupiter's gravity is almost 2 r /* 
times thal of Earth, and its atmospheric pressure is dozens of 
times greater, the package is expected to seJi-destruct before it 
can reach the surface, But. on the way down, it will sense (he 
chemical makeup of the Jovian atmosphere H wdl broadcast 
video images and computer a a l a to the arbiter, which will relay 
them to Earth 



i 





Station 

adjuncts 



As American aerospace com- 
panies work on ihek designs 
of the space siabon. space 
agencies from other countries 
and from smaller American 
f-rms. are coming up with pro- 
posed add-ons Japan's Min- 
istry of Trade and Information 
is proposing to- add a small 
manufacturing and research 
pod to the station. The 8-foot- 
wide circular pod would be 
Shuttle-launched end could 
be rocketed back \q a Shuttle. 

Its arms would work with men 
in Manned Maneuvering 
Units to perform experiments 
outside the station Inside the 
pods would be used (o manu- 
facture silicon chips automati- 
cally. Meanwhile. Natural En- 
ergy Systems of Fion-da has 
proposed consl ruction cl a jjj 
lightweight flying saucer that 
would sp 2 n in orb<t alongside ^ 
m Astronauts could e 
min? station to stand 
simulated Earth gravity 



Astronauts maneuver to Japanese Space pod as Earth gravity Station follows spac* station in orbit. 
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How to hide an aircraft carrier under water 



Ever since World War i, mili- 
tary schemers have been »n 
irigued uy the prosper cif 
launching Fighter planes from 
submarines Magi attempt 
met with littte practical suc- 
cess. Bui now Jhe British have 
come up with an idea sd an 
dacious tha? it S us.t might work 
U's a submersible aircraft car- 
rier titled wish a watertight 
hangar and 3 pair of long 
armed double- minted deck 



cranes designed 10 launch 
and reb-eve V/ STOL jump ;eis 
Irke the fanned Harrier 
The plan ;s oased on the 
SkyHom launch system al- 
ready under consideration for 
handling Harriet aboard 
sm&\ patrol vessels that ;acfc 
sufficient deck space tor con- 
ventional take-offs arid land- 
■ngs {see Skyhooks Far Mam- 
ers, page 181 Qcl 83) In a 
Sky Hook launch , a crane 



plucks a Hamer off the sub's 
deck, holds ii n midair until ii 
develops sufficient vertical 
thrust to hover unde-' hs own 
power then n releases the 
plane and off it flies 
To land a Hamer, the pro- 
cedure -S simply reversed 
The plane hovers under the 
crane 5 claw until a hookup is 
made then cuts its power ana 
the crane swings l back 
down on dock 



The SkyHocte concept Of- 
te?s several aavanteges over 
vertical takeoffs and landings 
it saves fuel by teducing hov- 
er time and enables planes to 
operate in seas too rough For 
safe deck landings ana take- 
offs si also speeds the de- 
ployment of aircra ft since one 
can be launched while anoth- 
er is tong recover&d Ac- 
cording to estimates a relum- 
ing Harr er cou‘d be refueled 
rearmed and back m tne air in 
about Three minutes 



ROBOTICS 

Walk this way... 

Teaching robots to walk is one of ?he most difficult challenges 
lacing science and engineering Bui 'he challenge is being met 
in a variety of interesting ways Engineer Ivan £ Slither and and 
his associates have demonstrated a 1 eOfrpound six* legged 
machine Thai carries a man who gives "fOyStiCk" commands tor 
speed ana dfnscbOn Hydraulic actuators -n each leg determine 
precise y how s high and in what direction the leg must move ii 
may be the prototype oi a future vehicle for handicapped 
people University of Tokyo researchers have developed the 
Biper robot a two-legged mode fhgi can walk forward 
back ware and sideways Controlled from a computet console, 
it is the first stage in development of a household 'servant" 
robot At Carnegie Melon University Marc Albert as studying a 
one-legged hopping machine. Results are expected to include 
a fou T - L cgged running machine Ouetics o* California is the first 
company to make a commercial walker The Odex is being 
tested by ‘ho Army minefield outy 




Ivan SutnorJancr rides ilx- 
legged hydraulic walker, 
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Within minute* of Surfac- 
ing, Ihii submcrsl b2e alr- 
Ciafr carrier proposed by 
the Entrsh could launch 
V/STQL Nghler 'bombers at 
an unsuspecting enemy. 




During submerged opera- 
tion, the cranes retract nto 
streamlined, watertight com- 
partments thal are built along 
the top of I he sub's hull. The 
Sky Hook program is being 
jointly developed by British 
Aerospace and Dowry Boul- 
ton Paul cri England 



EdHnr: Derr*. EikoW 
C£rW*BulOC5 Shfkipn M Gallagw, 
Teny C. Traducll. Fr-an Wenogr ad 
Golden. Ted Frano*. Wiln?m 
Blizzard Stfv? Eskcwn 



Slper robots walk forward, 
backward and sidewayr too. 





Potent new assault ship with a one-two punch 



ir future Marines ever have 10 
hit an enemy- held beach, 
they'll mount the*r attack from 
a new dual-rote amphibious 
assault ship thal combines 
the aerial sinking power ol an 
aircraft carrier with She ability 
to launch and recover me 
tslavy's fast, new air-cushion 



landing crati As the Ending 
craft fly out of a huge bay in 
the vessel 5 . siejn, Harrier 
jump jets and attack helicop- 
ters will cake off from a min- 
1 light deck lo provide protec- 
live air oover as troops tight to 
establish a beachhead. 

The 844 -foot, 4Q H 50O-ton 



Ship carries 2.000 troops, has 
a 600-bed hospital with sjk 
fully equipped operating 
rooms and can stifl do better 
than 20 knots. The first of the 
new assault ship class. Ihe 
US3 Wasp, will be construct- 
ed by Litton for delivery to the 
Navy in 1989 




Champion 
choppers 

Russia s Mi-26 (near right} is 
undisputed champion as the 
world's most powerful heavy- 
lift helicopter with a payload 
capacity of 20 tons Bui now 
we'te about to top it The Boeing Vertol XCH-62, currently under 
construction (far right}, Will I iff a whopping 35 ions- 75 percent 
more than the Mi-26 Looking like a praying mantis clutching its 
prey, the tail -Jagged, tandem -rotor monster will have a special 
cab slung under its belly to give the lift operator a clear view cl 
the load. Abandoned 10 years ago tor lack of government 
funding, the XCH-62 has now been revived and is expected to 
be operational by 1 9B8 BE 




Mare ftalberr s one-legged hopping machine carries a bala-nce rig 
that moves up and down by compreued sir on spring leg. 
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The Ode* from Odctlo is the 
first commercial walking robot. 




SEE FTAT HOME... AND BRIEVE 



AFFOBPABLE 

Ihu RotorWay Exec is on unbelievable 
innovalion in personal transportation I 
After all, who would believe this hel icop- 
ter costs less than a luxury sports cor? 
Ehot \h main rotor hup utilises state-of- 
the-art elastomeric bearing technology 
found in helicopters costing Si 50.000 
and up r or that when it comes to perfor- 
mance, safety arid styling it meets or 
beats anything in ils class, or I hot Its four 
cylinder water cooled 152 H.P power 
plant runs on auto fuel, not expensive Av 
gas*?? 

Can you believe all rhis? 

YOU WIUJE--. Once you see ft On video! 

SEEING IS BELIEVING 

As Ihe old saying goes, seeing is believ- 
ing and nol only will you see firs! hand 
the evolution of helicopters in general 
and the evolution of the Exec in particu- 
lar, but you'll also take a heart pounding 



fide with our piioi through picture post- 
card deserts and majestic snow covered 
mountain peaks. Then it's on 10 breath- 
taking Lake Powell where sculplured red 
rock lowers nse hundreds of feet from the 
wafers edge providing awesome views 
of the pristine blue water beaches 
below. Then, with tranquility behind us 
it's time for more action pocked high 
speed flying You won't believe what this 
ship can dp - . .unlit you see ill 

UTILITY WITH EXCITEMENT 

You'll see that tun isn't the only thing the 
Exec has to offer. Agricultural spray equip- 
ment and water floats add utility to the 
long list of uses this personal helicopter 
has to offer 

tf you Vo oidorod ono of our information 
packets In the past you'll definitely want 
thi s video, ui *d our upda led info mol ion 
package You won't believe what the 
Scorpion and Exec have evolved into., 
until you see iff 



COST EFFECTIVE OPERATION 

Something you CAN believe however, is 
the fuel Ihal fhe low end of general 
aviation is dying, if not aiready dead 
FACT* Sales of 2 and 4 place fixed wing 
aircraft are cgirentry 20% of what they 
were 10 years agof Why? Mast Industry 
experts say skyrocketing costs are to 
blame. That's hog wash 1 When you allow 
for inflation over the past 10 years, the 
cost realty hasn't increased all that 
much, So. wfoals I he reason? Lack of 
new desi gns is or le thi ny . bu t ever 1 1 t Hjiy 
so, is the fact that entry Jewel fixed wrng 
aircraft don't offer much excitement of 
utility, think about it. Is if cost effective to 
fly the company akptane 200 miles? Not 
very, and distances longfw than that am 
best tra veled an commercial flights. This 
Is especially true now with alrlino dorog 
ulatJon. Pius the foci that you still need 

ground transportation going to und hum 

me airport. 

In cam you haven 1 realized it--. iff* time 





IT... THE THRILL IS BACK!! 



for a change, ft's time few the helicopter. 
Vo u’re ready far excitement and we J ve 
got it. . THE THRILL ES BACKS! Point to point 
MQT airport to airport is the most efficient 
way to fly within a 200 mile radius. The 
Ek£c total ly fulfills the urgent demand for 
this type of essential transportation. 

H EUC O PTE R VS. SMALL Al RFLAN £ 

Some people will ten you general avio- 
tion hasn't changed rn forty years. The 
truth is they just haven't been looking in 
the right direction, Helicopters WILL re- 
place the small airplane I We’ve made 
this tape to prove it to you. so prepare 
yourself Tor some shocking reality* On top 
of ail thte. it isn't necessary to bo IFR rated 
to fly a helicopter. If weather moves in 
and you're halfway to your destination just 
land where you run out of sky and safely 
wait it out, With as little as 2 of 3 acres of 
land you can park it of your home or of- 
fice. (Depending cm local housing 
density. ) 

tor you video buffs, this production util- 



izes the latest in Digital Video Effects and 
state-of-the-art Ampex Digitoi Optics 
combined with an incredibly dynamic 
soundtrack! 

the days of I wo dimensional travel ow 
over. You can live in a whole new world 
at affordable three dimensional point to 
point transportation! 



See it ...then believe ItS tHE THRILL IS 
BACK!!! 



ORDER YOUR VIDEO TAPE OR INK>RMA- 
TEON PACKAGE TODAY! 




RctorWay 

AIRCRAFT mC * 




t <t Ma i[ 

really ls to awry** - *™ 

cum h*ln;gplaa. 
Ordfrr Out 
packvd i>$aa I ape 
Or il you wito. just 
snow Q U r bfttulrlull* 
III U Tl r c9 L U d inPDfma- 
tagra pnck*gfr th* 

pactapfl includes- & 

5tep-Cy-5rnp d fc*r:ru?li{Sfl ,hfl RntorVa-jy 
pro^rain. -3 drHingfl. HuibrotaiioriBi 
informal!^, prating de»-la, i Ol1ti 

and 4 separate bmcti urc l-:at 

double 3* a immiw *aii ported Find our 
now you o&ft baoeme pd*i si i*w e*cir*rfl 
Rpk^Way program 

ORDER YOUR VIDEO 
TAPE AND INFORMATION 
PACKAGE TODAY 



Cmdn cato cuuonwrs to o *0#* package. C*n t*II F*w Now. 

US owatar m 

Alaska and HJwiM, SOO-feM-TSl# nperttlor :6& 

Cha-’je la MdsLeraard, ViU, Am Ea. NS. 

Signature. _ Escp Data __ 

Sin-d m* lha III mi chKbid baton. (Vidao lap? nor au-iilainla ovwwj-s- 

_ ACTION PACKED 1 HOUR VIDEO TAPE. *4# 

Spicily VHS Bela . 

InlormaSigrr PKfcW t^rvly 113 00 

lOmUi^j* onfertttld SIC BQ^laaei 

Video 'ape ind Mu* maliSn Package &h 

ft' jgha ipsirwnra ArfO $ali*-. 

NAMC 

BUS QWU P 



/£ RotorWay 

AiRCRAtT tNC ** 



Mil 1ft GALVESTON 
DEPT 5PUJ 
CHANDLER AZA 5 ZZ 4 













Using dado blades: Part 1 

After stock has been cut to size, often it must be machined 
again to create common joints like rabbets,, dadoes and 
grooves A regular saw blade can be used by making 
repeated cuts. But, to increase working speed, accuracy 
and efficiency, a dado blade is indispensable because it can 
bo adjusted to make many different- width cuts. 

There? an? two kinds of dado heads commonly available 
for home workshop use: Lhe adjustable "wobbler" blade 
and the more conventional multiple -blade set. The wobbler 
consists of a single blade mounted on a wedged bub. By 
turning the hub dial, you can tilt the blade slightly away 
from the hub's true vertical plane Thei 1. when mounted on 
the saw arbor, the blade will rotate with a side- to- side 
motion, or wobble, and will produce a wider cut— from Vih 
in. to 53 /]n in. 

Thn multiple- blade set consists of 
two outside rutting blades and several 
inside chipper blades. Depending on 
the combination used, the kerf width 
can vary from Vs- in. to Vn 1 in. I’apcr or 
cardboard washers also can be Inserted 
to make Finer adjustmemi; 

Shown here are several ways to 
these blades. We J tl have much ■>> 
the next two months Also, if you like 
the adjustable hold-down jig shown, 
you can find plans For building it in 
Great Woodworking Jigs, page 104. 

Nov. '83 — Rosario Capoiosio 



Dado heads arc either 
wobbler i above, Inset \ or 
multlblade type (right |, 



JUuftlpJe-blad* dado set is installed on uw 
arbor One piece at a lime For fine adjust- 
ment, Lise paper washer? between blades. 



Wobbler head hw Single blade that can be 
tilted to varying degrees relative to »w 
arbor— by turning adjustable wedged hub. 




To nuke cut# against fence with wobbler 
blade, attach board to fence, then slide aver 
rotating blade to cut recess In wood. 




To determine exact distance from blade to 
fence, make test cut In wrap. Then, move 
board back and mark cut edges on table. 




Adjust fence lor rabbet by measuring from 
pencil Mne^ if table won't take marks, apply 
a piece of masking tape and mark It. 




Cut duplicate rabbets against fence because 
one fence adjustment yields tame cut even If 
boards: vary sn ghtly in width. 





Use a feather board hold down when rab- 
beting bowed stock. This keeps board flat 
against table for consistent cut depth. 



When cut hi made away horn fence, use 
adjustable hold-down Jig with steel finger 
over area being cut to board stays flat. 



72 



POPULAR MECHANICS * APRIL E985 







7 here's a lot to appreciate 

behind the v/he&l of a new 
Grand Prix While its finely 
detailed interior harbors you 
in private luxury its brightly 
accented exterior invites longing 
glances. 

Bui it s out on the open road 
that Grand Prix really shine s! Feel 
the power a fits responsive 3.8 liter 
V-6 engine or the available 5.0 
titer V-8 Either way Grand Prix 
comes standard with an 
automatic transmission. 



Aren't you 
gicrd we use dials? 

Don't you wish 
everyone did?' 

PONTIAC 
GRAND PRIX 



Enjoy the control ol its power 
steering and power brakes, and 
ride on fhe sure-footed comfort of 
its full coil suspension 

But there's one more thing 
were sure you V appreciate, the 
available Rally gage instrument 
panel with tachometer that 
keeps you dialed m to m any 
of Grand Fnx s most vital 
systems. Grand Prix. . — . ^ 
undeniably Pontiac 1 | jjjj | w 

itejy-nf Areiiiiis? X~>!_u bnr 1 1 ff 

UTSGmrrofiFTHrj’ * puck if, up 



WE BUILD EXCITEMENT 



1 




Stop end go traffic can be 
murder with touted plugs. 
That's when sooty carbon buildup, 
caused by repeated cold starts, can 
lead to rough idle and misfire. A threat 
we never took lightly at Matnrcraf t, 

Hence, our extended dp design. An 
engineering masterpiece that con 
handle power surges up to 38,000 volts 
without missing a heal. 
A design that bums away 
sooty carbon as you drive 
The result: ewe, clean bum for 
better engine performance and 
better gas mileage ( provided your 
engine is properly tuned and 
normally driven). 
The extended tip Spark plug from 
Molsrcrall Quality parts for all 
makes of oars and trucks. 
Set H togUhW. •— buckle up 





I Flew The World's 



HOTTEST FWHTK] 



T he sun loomed just over die 
_ eastern horizon of the California 
desert as I slipped into the cockpit of 
the jet no man had flown before. 

The world watched as I strapped 
myself in. Cameras flashed and 
technicians ran around the odd- 
looking jet with the backward 
wings. We started checkout procedures on the Grum- 
man X-29, a plane designed to cruise at Mach 1.72. 
[Editor's note: The top speed of the X-29 is a secret, 
but it is believed capable of flying faster than any 
winged aircraft.) As the canopy came down over my 
head, there was a momentary thrill, that "high'* 
quarterbacks are supposed to get with the first snap of 
a football game. 

But quickly the charged air in the cockpit cooled and 
f was busy with the preflight madness that takes more 
than an hour to finish. The X-29 r prototype of what 



could become the hottest fighter in 
the world, consumed every bit of 
attention I could muster. So com- 
plex is the instrumentation, so de- 
tailed and extensive, that it takes 
more like 25 men to fly it. I was the 
only man sitting in the cockpit, but 
there were dozens of others ready to 
"fly"' the forward-swept wing craft in what you might 
call the back seat. 

Most of them sat in a blockhouse off the runway at 
Edwards Air Force Ease, Some were in a control room 
3,000 miles away at the Grumman test facilities in 
Calveitcm, Long Island. Sitting before mo were 100 
caution, advisory and warning lights. 1 could count 
121 circuit breakers and five red-guarded emergency 
switches. My flight control system panel was a mass 
of 15 switches and 36 lights. But add it all up and it 
still didn't give me all the information that would be 
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‘ff all three computers 
go down, we go from fly- 
by-wire to fly-by -prayer/ 



BY CHARLES A. '"CHUCK" SEWELL 
Chief Test Pilot 
Grumman Aerospace Corp. 
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In the basement of hh home, author Chock Sewell examines the 
moders he h» corrected of each of the pranea he has ten flown. 

shifted from the taxi mode to the airborne mode. 

In the taxi mode, the airplane is firmly on the 
ground, just a high-performance car with wings. But 
in the flight mode, the wheels Eire barely touching the 
ground. Just a slight pull and you're off. In the week 
before takeoff, I had brought the X-29 to 140 knots. 
For all intents and purposes, I had already flown it. 

The final fast taxi tests were the most difficult, and 
the most rewarding. I took it all the way to the 
threshold of the airborne mode, then stopped and 
turned the X 29 around, all in less than 1 1 ,000 feet of 
runway. 1 had been in the airborne mode for as long as 
772 seconds. You'd eat up a lot of ground on most any 
runway at that spewed over that time period. But at 
Edwards, the airplane and I had 1 5,000 feet of hard 
surface runway and another 4 3 /a miles of lake bed. 

Mow, we were just a couple of minutes from 
shooting off the tarp and I gathered up my flight test 
cards and set them before me. In a moment, a set of 
three Honeywell computers would begin talking with 
one another, starting my instruments on the carefully 
calculated ''fly-by- wire 1 * routine for the first test. 
Thinking about those computers heightened my confi- 
dence The three work together to create a digital 
flight control program, one that senses much of what I 
sense — but seconds before me. We knew the X-29 
would be unstable under some conditions, and the 
computers were there to make sure my back-seat 
pilots and I could keep control of the airplane under 
just about every conceivable circumstance. 

Each of the three computers thinks it's in the middle 
and talks back and forth with the other two- If one 
computer goes down, the remaining two will go to 
"digital reversion" programming* just about as fast 
and as smart as the original digital. If two computers 
go down, the third goes to "analog reversion," slower 
than digital, but still fast enough to get me back down 
on the runway the soft way. 



Sewell posed in- the cockpit of a Grumman Wildcat fighter from 
World War II along with Grumman engineer Ofck Mazwek In 
me year Chuck joined the aircraft company « * test pilot. 



necessary to take the X-29 aloft for the first time, 

A warning light flas hing before me signaled trouble 
in one system of th^ airplane. But inside that block- 
house another, more extensive set of instruments 
would give the specifics. The men inslde r each an 
expert in his own field, could talk me through any 
trouble. And the group at Calverton, 2,5 seconds away 
by special satellite transmission, could look over the 
shoulders of the men looking over mine. 

For an hour we went through the whole routine, 
switch by switch, light by light, circuit breaker by 
circuit breaker. Then, I shut down the big GE 404 
engine. For the next few minutes, 1 went over my 
flight test cards — the script for the maiden flight — 
and the ground craw topped up the tank that holds 
3,967 pounds of jet fuel. 

By now, the chatter over the radio was steady and 
confident. Why not? The X-Z9 had withstood all 
manner of wind-tunnel testing. And I had flown over 
400 hours of simulated flights in a computerized fixed 
base simulator and in a bubble cockpit built into the 
nose of a 0131 cargo plane we call TIFS (Total In 
Flight Simulation). Sitting in the bubble when TIFS 
was airborne, I had been subjected to real crosswinds 
and real landing conditions 1 would face in the 
momenta ahead. 

We had been at Edwards exactly three months, 
plotting weather conditions, going over the routines 
that would be programmed into the flight, and 
running taxi and fast taxi tests down the ample 
runway whore the X- 1 had once taken off to become 
the first aircraft to break the sound barrier. 

With the fuel tank full and the batteries charged* I 
got the go-ahead to start up the powerful engine 
again. And now we were 10 minutes from takeoff. 
During fast taxi tests the week before, I had put the 
plana in tha takeoff" mode. Even earlier. I had taxied 
the X-29 at Calverton up to 1 19 knots just so l could 
get the feel of the craft and to see how it moved as it 
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If all three computers go down, wo go from fly-by- 
wire lo fly by- prayer. The X-29 pitches up and down 
faster than any man can react. If your speed is over 
200 Juicily that airplane will self-destruct in two- 
tenths of a second once it starts to pitch. No pilot in the 
world could get control of a tumbling X-29 without 
help from a computer. 



But the advantages of the X-29 are almost endless. 
Forward-swept wings fFSW] let the air around the 
plane stream in toward the fuselage instead of 





Sewell [left I poses with Other members Of the Royal Air Force 
aerabaiksteam. He served with the team for two years Fn the '50s. 



After a mission over North Korea, a young Chuck Sewell examines 
damage to hh plane s wing. He was nicknamed "magnet tall. 



streaming out toward the tips. That provides so much 
extra lift that when 1 throttle up over 155 knots, the 
plane will liLerally leap off the runway. 

An FSW plane built of metal would need wings so 
heavy that the advantage of extra lift would be lost. By 
the 1970s r however, when Grumman started design- 
ing the X-29, new aviation materials allowed us to 
build extra -strength,, but lightweight, wings- Now, we 
can go supersonic and keep our wings. 

The maiden flight was hardly supersonic. As the 
seconds ticked away and I got clearance for takeoff, % 



know the speed would be kepi to under 235 knots. [ 
wouldn't got to use the afterburner on this flight. But 
X-29 is like a high-performance sports car. It lets you 
know it has muscle even when it isn't running at top 
speed- That GE 404 powerhouse is so strong you can 
kick the throttle all over creation and in and out of 
afterburner phase and never come dose to a stall. A 
few F- 18 pilots, who also enjoy that engine, have said 
they thought it might have stalled momentarily in 
flight. But it seemed to kick right back on line even 

fPfoas* fwr* w paflg l&S) 
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AVIATION MILESTONES 




HISTORY'S BEST 
TEST PILOTS 

Wearing silk scarves at first, then g~suits, 
a separate breed of pilot has taken 
us higher and faster in new planes. 



juiei Vedrtnei. flm to fly faster than TOO Lt, Jlr nrfry Doolittle (top I teiied IruTrumcnt flying In an Open £ocfep>lt craft before Hying on 

mpft, W3I killed testing a racing plane, instruments anty in a Consolidated trainer with black* d-ouf C 3 nopy | above | In 1929. 




BY WILLIAM HOFFER 



W hy break yoUr Aeroplane your- 
self . . . when we can do It for 
you?" The advertisement ap- 
peared in th$ May 1911 issue of Flight 
magazine. The ad space had been pur- 
chased by Wilfred Parke, a ££ -year-old 
Englishman, father to a whole new 
brevet of men: professional nest pilots. 
Hired by aircraft designer Allion Ver- 



Crt-w readies a Handley 
Page biplane for mts 
yi/Hfrtd Parke, world i 
first pro test pitot 
was killed in a Handley 
Page in a 1912 test. 



don Floe to test the Avto Type F mono- 
plane, Parke’s metsedous studies con- 
cluded that the plane was too frail end 
underpowered. He had become the first 
pilot to perform a spin, intentionally and 
recover from it, and his carefully rea- 
soned resume of how it was performed 
became the first handbook for test pi- 
lots. Parke was killed in 1912 when the 
engine failed on his Handley Page bi- 
plane during an attempted stab test. 

That same year, French test pilot 
Jules Ved tines became the first to fly 
faster than 10Q rnpb. He did It in a 
Depot duss In Monocqque Racer. Ve- 
drines died in a 1919 crash. 
Jimmy Doolittle, whose 
name was imrtlor' 



taliaed in World War n r already had a 
claim to Fame as an Army Air Corps test 
pilot in September 1929 The 3 3 -year- 
old Ll. Doolittle flew a Consolidated 
trainer over Mitcbeii Field on Long 
Island, N.Y , to become the first to fly 
solely on instruments Doolittle's cock- 
pit was covered by a timed hood that 
blocked all outside visibility. He had 
performed open-cockpit tests prior to 
this daring finish. 

The coming of the rocket plane in 
World War II called for tiny cockpits and 
pilots with smaller frames. Germany 
started training women, and in 1937, 
Hanna Raitsch h^camo the first woman 
test pilot. Five years later, she was 
chosen to fly the ME 163B rocket plane. 
She also martH 10 successful flights in a 







The X-l 5 ftapj was flown a record 4,104 mph by JOc Walker flop right). Chuck Yeager 
\ above I flew G famaraui Gfennis rocket plane ^ right | Over Mach T In 1947. 



steerable version of the \M rocket- 

Gentiany also placed the fit s: test 
pOol in&ide a jet plane. On August 27, 
1939, Erich Warsitz flew the experi- 
mental Heinkel HE-17B over Afiarisnko, 
Germany; for six minutes, Then, he cut 
the power for a planned glide in. War- 
sitz misjudged his approach r but ex- 
pertly sideslipped the plane to land safe 
and sound. 

The first woman test pilot for nonmil- 
itaj’Y craft was an American, Alma 
Heflin, who took a single -wing twn- 
soaier on its: first flight for the Piper 
Aircraft Carp. on Nov. 12, 1941 

American test pilots were busy trying 
out over a dozen new aircraft in l947 r 
bul all eyes were on North American 
Aviation pilot George Welch. He had 
been known as the first American pilot 
to engage the Japanese at Pearl Harbor. 
With the war behind him. Welch now 
flew the XP B6 . the fi rst swept -wi ng j ei 
and a prototype of the F-BS Sabre. 
Welch, wse: killed in 1954 during tests of 
the F-1Q0 Super Sabre. 

Perhaps the best known tost pilot in 
American history is Chuck Yeager. On 
Oct- 1 4, 1947, the 24- year-old pilot 
carried u Pell X-l rocket plane dubbed 
Glamorous Gi&nrus (named for 
Yeager's wife) to an altitude of 12,000 
feet and a speed of 670 mph, or Mach 
1 .01 5. Man had broken the sound barri- 
er with [he noisy salute of a sonic boom. 

The year Georg e? Welch was killed, 
Convssir test pilot Skeeis Coleman 
changed aviation history by making the 



First transition from vertical to horizon- 
tal flight an a Convair XFY-1 VTOL. The 
plane was affectionately known as 
Pogo, after the Walter Kelly cartoon 
hero. Coleman took off vertically, flew 
horizontally and landed vertically. 

On Feb 26, 3 955, North American 
Aviation test pilot George Franklin 
Smith be tame the first flyer to survive 
an eject ion at supersonic speed. Smith 
flew his F- 100 Super Sabre at $,000 
feel and more than 700 mph. ejecting 
five seconds before it crashed into the 
Pacific Ocean off Laguna Beach, Calif. 
The 64g Force he encountered ripped 
off his helmet and knocked him uncon- 
scious But his chute opened and he 
flew again. 

NASA test pilot Joseph Walker flew 
the Bell X-l 5 a record 4J04 mph, 
almost Mach 6, in June 1962. Walker 
was killed in 1966 while he was 
a chase plane during a test of the 
B- 70 bomber. 

NASA officially designates the 
threshold of space as 50 miles 
high. The first pilot to Lake a 
winged aircraft over the threshold of 
space was Air Force Major Frank ft. 
Whaie He flew the Bell X-l 5 out of 
Edwards Air Force Base on July 17, 
1962. 

An estimated BOO men and women 
have worn the wings of test pilots ever 
the past 75 years. At least 112 of this 
elite group are known to have died. All 
of them challenged the sky to give us 
the gift of flight FM 



Skeets Coleman piloted Pogo oo rhe flni 
vertical and horizontal flight In 1754. 



George Smith stands next to the F-100, from 
which he made the first supersonic ejection. 
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asl month wt? tested eight imported sports 
sedans, prestigious driver's machines bear- 

L ing names like Mercedes BMW, Audi and 
Volvo. The average price of the eight was 
1 $ 20 r 202 , average weight 2,1182 pound $ , aver - 
age fuel economy 18.6 mpg, average quarter-mile 
time 16.87 seconds and average cornering force cm 
the ikidpad was T7g_ 

This month we have sin domestic sports sedans 
with names like Ford, Chevrolet and Buick— hardly 
names to impress your friends But hold on a minute. 
Our six American* weigh pn average n! 2.933 pounds. 
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average 17.3 mpg, 17,17 seconds in the quarter-mile 
and -709 00 the skidpad. In other words, they 're in the 
same ballpark with the fancy imports, Thu difference 
is that the American sports aedans cost an average of 
$14,247, or a fat $6,000 less than the average import. 

What this signifies is m Virtual revolution [n Ltotroit. 
Ibday's mid-size American sports sedans are truly 
world-class in handling and performance. Rut per- 
haps even more important is the way they f&ek Who d 
ever imagine a Ford LTD derived from a Fairmont 
could he as much fun to drive as a BMW? 

Our six test cars consist of the now Chrysler H-car— 








Old* Cie r m GT (far Irf t| posted 
the best f «tldp*d pert £»rmance 
of any car f*M tut tvtff ttltfd^ 
liicl udlng Porsc hes and 
FerrariiK For d LTI> LX (left) 
may look old-fashlOned, bat ft 
CHI out drag a nd out-brake 
any sportl led a n In this group , 
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specifically a Le Baron GTS— Ford's hot LTD LX and 
all four ’Europeanised" General Motors A-body 
intermediates, 

Surprisingly, the individual CM divisions are given 
enough Latitude that— even though all four use 
exactly the same front-wheel-drive notchback body — 
che appearance, performance and overall feel of the 
individual cars is very different, 

0 nee again we went to Raceway Park in English* 
town. N.J n where we ran all six cars through our 
normal track testing drill— quarter -mile acceleration, 
slalom, braking r skid pad— and took basic measure - 



^ - ‘ f 

ments of interior volume and trunk capacity, 

We also spent a day with a group of drivers doing 
back-to-back loops over the same set of roads in each 
car. Then, we filled out extensive evaluation sheets, 
rating each car in 22 categories. Fuel economy is the 
average returned hy the group in street driving only. 

In general, we liked these cars a lot. Oh cure, 
they re not perfect, Bui even the Inexpensive Chevy 
Eurosport has an honest, solid feel about it. Head out 
to drive coasi-to-coast and you know that: l) You ll get 
there; Z) You'll have fun doing it; 3) If you do encoun- 
ter problems, the Chevy will be a lot easier and 
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After m hot dsy at the t task, a 
sudden Shower coots Off Ouf 
test fleet, Including front row 
(left to right): Chrysler Le Baron 
GTS and Chevrolet Celebrity 
Euro sport beck row |left to 
right; O Ids mob lie tier a GT, Ford 
LTD LX, BuJcfc Century T Type 
end Pontiac 6000 STE. 
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In performance and handling, these family cars 
from Detroit rank among the best sedans in the world. 






cheaper to repair than a high-priced 
European exotic. Of course, the people 
you pass may think you're in a rent-a- 
car, hot that can be an advantage, too. 

Bulck Century T Type 

Each Genera] Motors division is al- 
lowed to equip its cars the way it 
wishes, using a mis of corporate parts 
and 1 "specific"' parts unique to that 
particular car- For example, Bulck and 
Oldsmublle a 1 25-hp, 3.8-liter V6 
and four-speed automatic, white Chev- 
rolet and Pontiac achieve nearly identi- 
cal results with a High Output 1 3Q-hp, 
2. 6-liter V6 and three- speed 
automatic. The Buick and Olds 
are fitted with optional 
215/6DR14 Goodyear Eagle GT 
tiros, tho Chevy and Pontiac use 
135/70R14 Eagle GTs. 

hi the slalom, the Buick and 
Oldsmubile used their bigger 
tires to advantage,, and outhan- 
died the Chevy and Pontiac to 
post some of the highest figures 
we've over seen for a sedan. 

Any time you get over . BOg on 
the slddpad, you're in pretty 
fancy country for a street-legal 
car, let alone a four-door sedan. 

If tl*e A-bodles are so similar, 
how come the Buick won and 
the others finished as far back 
as fifth? Trim and options. The Century 
T Type is a reaJly nice piece of machin- 
ery compared to the rent-a-car bland 
Chevrolet EurasporL 

We particularly liked the exterior 
body detailing — the way the radio an- 
tenna is recessed, the way the grille and 
Uillights are handled and the very Eu- 
TOpean treatment of trim. Our road 
testers also praised the very comfort- 
able leather seats and Teutonic-ally 
functional interior styling. 

The most impressive facet of the T 
Type is stall the performance. It's not 



fast in a straight line, but it sure can go 
around a comer. The T Type, has a 
marvelous combination of smooth ride, 
flat cornering, great brakes and excel- 
lent feeL It's downright fun to drive. 

Ford LTD LX 

When the Fairmont first came out In 
1 978, you could order it with an option 
al- 302 T CU. in vs and four-speed Over 
the years. Ford's Fainrnom was restyled 
into Ehe LTD, and the VS was dropped. 
How, the five-liter Vfl is back as part of 
the LX package. There's no more four- 
speed, only an automatic. But, no mat- 



ter. Ford's SV0 engineers have gone 
through the LTD chassis and given it all 
the good suspension parts. They’ve 
added Goodyear Eagle GT 206/70HR14 
tires, and coma up with a four-door 
Mustang GT 

The 1 6S-hp LTD VS will handily out- 
perform any of the sedans we had in our 
police car comparison test ( Why Police 
Can't Gel The Cars They Need, page 
75, July 'S4). 

Produced dy me PM Auto Dept. 
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Fui your foot down,, and It goes. In the 
quarter-mile, it was by far the fastest 
car in this group, and faster than all the 
imports except the Merkur. It also has 
phenomenal brakes. 

Where the LTD LX shows its age is in 
cornering. Oh. it will go around a turn 
okay. The handling is very neutral, and 
very good- Unfortunately, the cornering 
Limits are low. The LTD LX was last of 
all 14 Imported end domestics in the 
slalom and skidpad tests 

The LTD LX has a lot of traditional 
American virtues — there's more fun- 
per- dollar in this automobile than you'll 
find anywhere else in a four- 
door family sedan. 

Oldsmoblle 
Ciera GT 

Unbelievable as it may seem, 
the Gldsmobile’s 62.41-mpb 
slalom speed exactly matches 
die performance of the Mustang 
SVO in last year's sport car test 
{Corvette Takes On The World 
page 88, Jan. J &4). It racked up 
the fastest slalom speed we've 
ever recorded, :md is signifi- 
cantly faster than the Corvette, 
Ferrari 308 and Porsche 928 
Its .84g skidpad performance 
is also better than any strew car 
we've tested. But ii also takes 
some compromised. Every one of our 
testers complained about the Ciera's 
loose steering, the fact that it doesn't 
instill confidence, its poor driveability, 
sloppy handling and too much torque 
steer. It's obvious that the Olds engi- 
neers have designed a car that will post 
impressive test figures, rather than one 
that is impressive to drive. 

Then, there's the traditional glitzy 
Olds interior- While every other car in 
this group has gone after a soft, muted, 
tasteful took Olds has stayed with plas- 
tic chrome, tacky velour and fake wood. 




In the ilalonx Chevy's OHebrtty Eufospoft lagged behind 
Bulck and Olds A^can doe to smeller 195/70 tires. 



DOMESTIC SPORTS SEDANS— PJVts ROAD TEST RESULTS 
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Bulck Century 
TType 


mom.o 


17 . 20 ® 74.00 


fil .53 


. 43 / Bl 


141 


20 


120 2 


1 


Chevrolet Celebrity 

Gurccport 


1 9 . 0/13 £ 


' 17 . 33® 1 76 26 


50 90 


. 7 B/.S 0 


165 


70 


I 2 i 6 


6 




iso/ie^ 


17.00 ©74 54 


62-20 


. 74/60 


156 


12 " 


123 4 


8 


Ford LTD LX 


21 * 1 / 16.0 


i&,ea as m 


36 10 


. 737.73 


121 


13 


123.1 


9 


Oldtm«bll« Ciera GT 


18 - 0 / 10-2 


17 -11 ® 7$ 90 


02.41 


&/M* 


130 


20 


115.5 


3 


Pontiac 8000 STE 


1 $. Of 19.5 


17.45 & 7 B.H 


60.30 ( 


. 77 / .01 


144 


20 


110-5 


4 
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3. Tne number al siandard-si 2 £ grocery Eh at will upnghi i a -inch crush space p*rm*nadj n imc trunk 

4 FroT’it-saal ifridlh « headroom v legrooff} + i-eiir-scsi width x tugad-rcKsm ■* leg^acHT- * 1,000 
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'Hatd^tack wilti i c>J[l*rK] re?ir sGatbacks upnghl 
Bc4d numbers indicate besl perfQrmflfic* 
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The seats in this car are truly awful. 

Tbtrre were two bright spots: We 
especially liked the Deloo sound system 
and the instrumentation. This was the 
only car in the whole group with a full 
set of round, easy-tg-read, analog 
gauges. That's rarer than you might 
think, even these days. 

Pontiac 6000 STE 

Two years ago, we tested the STE 
and liked it a lot (see Does Twice The 
Price Mean Twice As Good? page B2„ 
Feb, J S3}, We still do r but the sports 
sedan market has gone racing past., 
while the STE is still pretty 
much unchanged, it's noi a bad 
car. It Just wasn't m good as the 
T Type and Cfom 

The worst part of the STE 
interior is the LED digital dash- 
board, The layout is confusing, 
and the matching gray puahbut- 
tens are difficult to use. The 
video game graphics are so hard 
to follow that wo had to ask: 
'"What's a Japanese dashboard 
doing in a nice American car? rJ 

The CTE chassis is very dif- 
ferent from that under the Buick 
and 0 Ids. Ie has the smaller 2,0- 
litor V6 r three-speed automatic 
and significantly smaller tires. 
Obviously, it s not going to per- 
form as wall at the track. The 
added room around the smaller engine 
will make it easier to service, though, 

'"Good directional stability, but too 
much body loan and lira squeal/' said 
one of our testers. “There's good road 
feel but the tires nibble at the surface 
and pull the wheel It's neither ns much 
fun to drive as the T Type, nor as 
capable on the track as the CLera GT. 

Chevrolet Celebrity 
Eurosport 

The lurosport performed almost 



identically to the Pontiac STE at the 
track, except for braking Stopping dis- 
tances were disappointingly long com- 
pared to the other three A-cars Maybe 
the STFs four-wheel disc brakes really 
are more than a marketing come-on. 

Our testers complained about 1 'vague 
steering and wobbly handling," "un- 
wanted torque steer/' and ‘dots of pitch 
and rail r does not inspire confidence." 

But it was the interior that pushed 
the Eurosport to the bottom of the A-ear 
heap. The dash is ''lousy, not enough 
instruments and I can t read the ones 
that are there." while the seats are 



' “terrible, no lumbar support, no lateral 
support, a bench seat cut in half," Of 
course, the Chevy was $2,000 to 
$3,000 less than Its A-car siblings, but 
all the cuts had been made where you 
could see them. 

Chrysler Le Baron GTS 

We had a hard time understanding 
the LeBaron GTS. This is Chrysler' s 
new five-door hatchback, buih like 
nearly all Chrysler' s cars off the ubiqui- 
tous K^car chassis. This means the 2 2- 



liter four-cylinder,, front-wheel drive 
and optional turbocharger- We had 
driven preproduction engineering pro- 
totypes and loved them, but two early 
production cars were disappointing. 

On the track, the 146-hp LoBaron 
GTS Turbo was on a par with the other 
cars in this group. Even though it's 
smaller on the outside then the ether 
Americans, the GTS measured the larg- 
est for interior space 

On the other hand, our teeters wrote 
comments LLko: "Out of its depth in this 
group; this is a car to compete with the 
Honda Accord and Mazda 626 P not with 
world-class spora sedans/' We 
thought the optional video game 
dashboard contained "sidy car- 
toon instruments/' but th# ana- 
log gauges are excellent. We 
also found it noisy and rough. 
The cable ‘Operated shifter Is 
balky and the handling abrupt, 
almost like a go-kart . 

Summed up one castor, 'The 
Chrysler Le Baron feels like a 
small economy car/' 

Conclusion 

There Is such a thing as a 
world-class sports sedan built in 
America, tf you want a sedan to 
drive, not to impress valet park- 
ing attendants r Bulck will sell 
you a Century T Type that hon- 
estly ts m good any sedan in the world,, 
Judged on any basis except status. For a 
price that's under $15,000, you really 
can't go wrong. 

If you just want to have fwx, Ford's 
unpretentious LTD LX provides more 
driving enjoyment than anything else 
with four doors. If you don't go wild 
with options, you can pick up one for 
under $l2 r 000. That's a bargain, espe- 
cially when measured on a smiles- per 
mile basis. It may look like an old cop 
car. but that's ail part of the fen PI 




four-wheel disc -equipped Pontiac 6000 STE ouroraked 
me dlstfdrufli Eurospon, but was bested by Clera and 
CentLify A-bodle* with heavier 3.0-Nttf engines up front. 



DOMESTIC SPORTS SEDANS— SPECIFICATIONS AND DIMENSIONS 

PRICE 



CAR 


VEHICLE* 

TYPE 


BASE 

PRICE 


AS 

TESTED 


ENGINE 


TRANS- 

MISSION 


WHEELBASE 

0O 


LENGTH 

m 


WEIGHT 


Quick Century 
TType 


5-pa swinger, 
4-door sedan 


$1 1 ,410 


$16.3G7 


ohv 3.8W6 


4 -spaed 
aulomalic 


1Q4.9 


139 1 


3.000 


Chevrolet Celebrity 
Etiro sport 


5- passenger, 
4<i«5r sedgn 


SS.2BS 


512,615 


ohv 2.BV& 


3 -speed 

automatic 


104.9 


138.3 


3.000 


Chrysler LeBaron 
GTS 


&-pflSSHgr^ef. 

5- door hatchback 


$9,995 


£14,806 


SOhc2.2 
inline-*? ttirbc 


5-s peed 
manual 


103.3 


180.4 


2,500 


Ford LTD LX 


S-paasemga-r, 
4-dcK>r sedan 


$11,847 


313,409 


ohv S.0V& 


4-speed 

eu/lomgtfie 


106.5 


196.5 


3,000 


Oldsmobile Clera 
GT 


2 door sedan 


$9,721 


Si 4,500 


ehv 3.BV6 


4^w*d 

aulpmalie 


1 04.9 


188.4 


3.000 


Pontiac 6000 
STE 


S-passange*. 
4-door sedan 


$15,200 


£15.200 


ohv2.8V6 


3- speed 
aulomalic 


104,9 


189 2 


3.000 



+ All cars ara fro rtf engine, Iront-drive encap1 ford LTD LX, which is irqnl engine, renr-dnve 
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Today's downsized receivers put the world in 



R emember the 1941 Zenith Trans- Oceanic? That 
first “portable" shortwave receiver had vacu- 
um tubus and huge batteries that made it as big as a 
cinderblock and nearly as heavy. 

Portable shortwave radios have trimmed down 
and smartened up over the last 44 years. Today's 
smallest receivers let you hold the world in the palm 
of your hand and tune into foreign broadcasts as 
easily as you find a local station. The latest genera- 
tion begins with 8-ounce pocket models in the S75 
range and tops Out near $400 with full -featured 
receivers about the size of a hardcover desk dictio- 
nary, but lighter. 

Price is kept down, and so is size, because these 
handhelds are designed for listeners who are 

interested primarily in international broadcasts 
This programming is found within the seven “me- 
ter bands" (49, 41, 31, 25, 19, 16 and 13 meters) 
that occupy the 5.95 to 21.75 MHz frequencies, For 
the most part, the nest of the shortwave spectrum— 



down to 1 .6 MHz and up to 30 MHz- — is for 
specialized, nonbroadcast services like ham radio 
and military and commercial communications 

Because of their specific focus, the smallest new 
portables are often called limited -band receivers. 
For example, they exclude the 40, 20 and 15 meter 
bands, also found within the 5.95 to 21.75 MHz 
range but used for amateur radio. 

Though you won't be able to monitor conversa- 
tions between ham operators, you will hear the 
news as it breaks. Bui news and commentary aren't 
the only attractions of international shortwave 
reception. There's also a wealth of cultural pro 
g ramming — music, sports, drama, shun stories, 
even gardening — in English. Large stations such as 
BBC, American Forces Radio, Radio Moscow, Radio 
Australia, NHK japan and Radio South Africa 
transmit in English nearly all the time. Even 
obscure stations such as Radio Tirana (. Albania) air 
at least one English program a day. 
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your hands for global listening that's easy and affordable. 



By KEN WiCKLIFFE 



If you've studied a foreign language, shortwave 
provides a fine opportunity to improve your skills. A 
few stations broadcast courses to teach foreigners 
the native tongue. Voice of Free China (Taiwan) 
runs a daily half-hour of Chinese lessons. Radio 
Japan, too, is known for its language lessons. 

Zenith doesn't make shortwave radios anymore, 
hut dozens of portable models are available from 
companies such as Bearcat, General Electric, Ken- 
wood. Panasonic, Radio Shack, Sharp, Sony, To- 
shiba and Uni don. These shortwave lightweights 
use either mechanical-dial tuning or electronic, 
direct -entry station selection. 

Direct -entry radios represent the height of cur- 
rent receiver technology, and are higher priced than 
mechanical models. Locking in the desired signal is 
as easy as making a call on a pushbutton phone: 
You simply punch in the desired frequency on a 
numeric keypad and the Station you've Chosen is 
projected on a liquid-crystal display window. 



Meanwhile, the broadcast is projected through 
your loudspeaker or headset with drift-free clarity, 
thanks to the rock- steady quartz-synthesized cir 
cuitry found in electronically tuned receivers. Non- 
quartz, mechanical radios often drift — you tune the 
station perfectly one second, and the signal gradu- 
ally fades to static the next. Quartz circuitry will 
track the station through any transmission fluctua- 
tions. In feet, many direct-entry radios don't even 
have a fine-tuning adjustment. 

instant frequency access isn't the only benefit of 
direct-entry electronic tuning. Most models also 
store often-used frequencies for one-button recall, 
automatically scan the dial for strong signals and let 
you scan manually at will. 

White manual scanning is possible on the direct- 
entry receivers, it can involve a lot of button 
pushing. Scanning on a dial-operated electronic 
modal is simplicity itself— -you just turn the tuning 
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Panasonic j H-9, toeing used here, has 
AM, FM and seven shortwave meter 
bands .The S-oe. radio i s the world s 
smallest nine-band receiver. ^ 







Hod: Quantum G-S£lcfc 0215 
Reel: Rynbl Graphite Touch 
N lVip VM J* 




Rod: Dalwa Kevlar/ 
Graphite KG 5 93 
Reel: D aJwa 
Procasier j 

Tournament jh 

Series PT 10E 



|T FISHING 
> . TACKLE 



The latest fishing tackle is 
lighter, livelier, more sensitive and 
longer lasting. It's like getting 
'80s tech at '50s prices. 



BY GUFF GROWER 



I n case you haven't noticed, fishing 
tackle has quietly entered the* space 
age. A direct benefactor of NASA 
developments in lightweight, highly 
sireA serf components and fipin-off tech- 
nology. fishing rods now are being 
made with high-tech materials and «k- 
utic bonding techniques. 

And some reels feature sophisticated 
electronics with programmable com- 
puierfi that do everything short of drop- 
ping the fish into the frying pan, The 
latofit gear is as far removed Erom Huck 
Finn 's cane pole as Luke Skywalknr's 
light saber is from King Arthur s km*id 
sword. While you still can catch Fish 
with either high-tech or no^toch tackle, 
the latest gear wiU help you bag more 



Dai wa K43X Series rods flefr} use 
graphite fibers wrapped In a net of 
tristenm Kevlar fibers. Whiter Rods 
jright} me graphite fibers bonded with 
silicon carbide micro whiskers In an 
epoxy resin. 
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RACKET 

The heads are getting larger, 
the handles are getting smaller, 
and high-tech tennis rackets 
have more spring. 



BY ROBERT J LAMARCHE 
Photos by Paul Barton 

T ennis players face an almost bewildering as- 
somnent of high-performance rackets. Bui all 
Frames do have one common denominator- 
graphite. The lightweight fiber is almost 20 times 
stiffer than wood* bringing os racket frames that are 
sturdy, maneuverable and very resistant to flexing 
on impact with the ball. The last factor is critical in 
providing control. 

By varying the way they use graphite in frame con- 
struction, racket designers can vary playing proper- 
ties. In the popular unidirectional construction, 
graphite fibers are laid parallel in a flexible epoxy 
resin mat, Depending on the amount of stiffness re- 
quired, one or more of these mats are aligned at 
angles to each other and rolled into a tubule 
shape. Then they're placed in a racket mold 
whore heat and either an expandable foam 
core or internal air pressure work to 
form the shape of the frame, 

Wilson has advanced the graphite 
revolution with braided, fiber techno) 
ogy. Bundles of tine graphite fibers are 
machine-woven into a braided tubular 
structure. Braiding, says Wilson's Dan Ross, 
"enables ail of the fibers to work together . ' 

Both unidirectional and braided graphite technol- 
ogy have led to the creation of midsized and oversized 
rackets such as the Wilson Pro Staff. The strength and 
Stiffness help support the enlarged head, especially 
when the ball as hit away from the center of the string 
surface. The combination produces rackets that are 
light and lively. 

Graphite's weakness is its brittleness. When a 
player tries returning a low shot on a hard court sur- 
face, the racket gets scraped Eventually, the graphite 




Technology «*■*■ Pf p-#£«nn*a 
Boron Ace |above} is now lacing in- 
c o rporjaicd Into PMtflHt r acfce+r. The 
loam core used to dampen vibration 
in The Boron Ace fin set right] Is 
performing thoi role in me till, too. 



The Prince Magnesium racket WAS made posaioae 
by the development O# new alloys that give it troth 
strength and spring without vibration. 



Jimmy Cornidrs uses the Wilson Pro Stiff, a 
braided fiber graphite racket, lit Strength 
and stiffness Support the large head. 



platea hie bumper guard, It's held in place by the rack- 
et's strings, avoiding vibration problems. Tb keep the 
racket head s aerodynamic chape. AMF engineers 
trimmed the thickness of the frame's cross-section, 
then beefed it up with more graphite. 

Manufacturers who use expanded soft cores for 
their graphite frames say the inner construction helps 
absorb shock, The claim could be the answer to the 
industry's sagging metal frame market. 

The rap against metal frames has been the annoy- 
ing vibrations. Pro-Kennex, whose Ace Superior 
racket is in the forefront of the new metal racket tech- 
nology, incorporates a dense core of foam to damp vi- 
bration "It's not magic and it r s not a cure-a!! r but it's 
certainly a generation better than the conventional 
me cal racket/' says Scott Rogers of PrO^Kennex. AMF 



The AMF Head racket li a 
gra phUt made! with hoi low core 
and bumper guardt Chat damp 
vi bf allon . The frame’s cresi- 
tidlOfi wu Erimmed, 



fibers in the head begin to fracture and the racket's 
structural Integrity weakens. With racket prices at 
$75 to $500, the average club player is concerned. 
Last year, AMF Hoad responded by adding a re- 
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Head has taken another tack, installing plastic "gas- 
kets" between the throat piece and metaJ frame of the 
racket to dissipate vibration. 

Aviation materials such as magnesium have also 
begun to revolutionize the metol racket market. Al- 
though magnesium has been around a long time in its 
cast form, the recent addition of key alloys has made it 
possible to use it in racket construction,." notes Craig 
Robinson, Prince's engineering director. "It's a 
lighter, stronger metal than aluminum/' 

Fibers such as boron produce thin filaments of 
exceptional stiffness. Kevlar, a synthetic used in 
bulletproof vests, also is proving its value. Both 
usually are used in overlays on racket faces. 

Racket frames that you tend to notice more are the 
ones with unique angles of bands designed into the 
hoop area that surrounds the string surface. Such 
angling dates back to the 18Q0s r when the game was 
in its infancy. Strange angles helped prevent warping 
of wooden heads. 

In the last decade, the introduction of space-age 
materials has eliminated the warping problem. But 
some makers continue experimenting with angles to 
optimize string response. 

Yonex, for example, has developed a popular 



square- shaped head (Martina Navratilova has used it) 
that produces a fairly uniform length in the frame s 
main and cross- strings. 

“By making the strings roughly equal you get the 
same response on impact over a bigger area of the 
racket Face/' says Bon Yonoyama of Yonax. "This 
gives dub players a better chance of hitting a good 
shot, even if the bail is struck slightly off-center." 

In recent years, numerous tools have been rede- 
signed with human anatomy in mind. A few rackets 
have appeared with handles that have angles of 
between 13 c and 1 9 a , Makers claim the bend allows 
for a more efficient and anatomically correct hitting 
position than conventional frames. 

One racket — Snauwaert s Ergonom — has a frame 
fixed to an open-throat shaft at an angle of about 40". 
This aligns the effective hitting area of the strings in a 
more vertical direction for ground strokes. That trans- 
lates to more power 

Few industries have had to run so hard a race as the 
tennis racket business to keep up with technology. But 
the results on the court have been impressive, and 
tennis players are watching developments in the 
aerospace industry In hopes that an "ultimate" racket 
will soon make a landing. m 



It's Mot Just A Racket In The Tennis Market 



B rowsing through a tennis pro shop 
is becoming a sport in its own 
right. Something new hits the market- 
place on the average of once a week in 
the burgeoning world of tennis tech- 
Take shoes, for instance. Whatever 




L* Cog Sportilff shoe? feature outside ankle 
and arch supports Tor extra firmness 




Adidas offers stitched and cemented rubber 
shell soles and foot-cooling mesh uppers- 



you warn last year, it's sure to be 
obsolete this year. The current hot num- 
ber is the Le Coq Sportsff, 3 shoe within 
a tough plastic support system. The 
Spcmiff has an outside heel stabilizer 
and sxtsrior arch support system. The 



stabilizers are contoured to fit comfort- 
ably and securely at the ankle point — in 
the pest the weakest point in a tennis 
shoe. The exterior arch, because it is 
placed outside, is firmer and higher 
than traditional Interior shoe arches. 

Adidas has come out with l he Player 
and Pro Court series for 1985. Both 
feature stitched and cemented rubber 
shell souls for higher shock absorption. 
Mesh uppers on some of the now Adi- 
das shoes keep the feel from getting 




Bard rackets feature boron-graphite Cnri- 
jt ruction and hollqw-car* team damping. 



uncomfortably hot during competition. 

Among the newer lightweight rack- 
ets am two by Bard International. The 
Jade is a Si 40 boron-graphite model 
with fiberglass reinforcement. The 
$200 King is the first 100 percent 
boron -graphite racket. I| weighs lens 
than 12 ounces. Its hollow-tube foam 
com makes it vibration-free. 

One new product that may make life 



much easier for occasional players this 
year is the Wilson tennis ball. It has a 7 
percent bigger diameter than the regu- 
lation ball. But the Inside wall is thin- 
ner, thus the weight is the same bui the 
area you can hit Is larger. 




CompuTennJs CTI20 Scorer li #n objective 
critic that will diagnose your gam*. 



For the player who has everything. 
Sports Software Inc. offers the Gompu“ 
Tennis service. The player either has to 
fly to Falo Alto, Calif., or make a video^ 
tape of his game and send it to Compu- 
Tennis. Using a specialized CT120 
Scorer, a competent tennis pro reviews 
your game and provides a computer 
printout that highlights your strong and 
weak points. CompuTennis customers 
range from ARC sports to individuals 
like Chris Evart-Lloyd and Tracy Aus- 
tin, Costs vary with the individual 
needs of the player. — D>E. 
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A Racket 
For The 

Warrior 



BY BOBBY RIGGS 
Two-time US. Open Champion 

ILUJSTRATOM BY RJCHARD ANDERSON 



'My favorite nightmare: They 
challenge me to the first Intergalactic Open' 



T he first tennis racket t ever owned came to me by 
a feat of sheer hustle , I was 1 2 years old playing 
marbles with a kid from down the street and 1 
had just cleaned him out. But this pre- adolescent 
refugee from the pool hall wasn't about to walk away a 
loser. M Hey! My sister has a tennis racket she never 
uses, HI put it up against all your marbles/' he said. 

Going for all the marbles 

I had taken a few lessons with a borrowed racket, 
and I was fascinated with my first challenge to go for 
all the marbles, so 1 accepted. And beat him. 

It was a wooden racket, the old Spalding Top Fllte 
with the bare handle and small head. A piece of the 
handle had been cut off from the bottom and some of 
the strings were pretty frayed. I fastened them down 
with adhesive tape and took it off to play. 

In ihe 40-plus years since I took home that racket, 

I guess Vve tried just about everything new in tennis. 
So it is with great sympathy that I answer a casual 
weekend player when he or she asks me about the 
hottest equipment available. 

The honest equipment available, my honest an- 
swer would be, is any racket that feels comfortable in 
your hand when you swing it. Add to that a well-kept 
tennis court and any instructor who can play basic 
tennis and you've got the hottest equipment. But not 
everybody wants an honest answer 
There's the tennis buff who takes to the courts a 
dozen or so times a year. Most of his tennis is 
experienced from a stuffed chair m the living room. 
With a cold drink in one hand and the Sunday funnies 
in the other „ his tennis training involves watching 
network TV coverage for a couple of hours. During 
the match, he ll hear the color commentator mention 
that John McEnroe has gone from wood te metal. His 
new racket has a bigger head. He's playing better 
He's more consistent. Or he hears them talking 



about Jimmy Connors, how he started using a 
composite racket with a large-sized head in 1584. It 
made Connors' game batter,, too. By Monday, our 
armchair Pancho Gonzalez is off to the pro shop to 
get a Lightweight rocket with an oversized head. 

It doesn't do much for the casual player s game, 
but it looks great in the clubhouse. 

Tennis rackets are heading in one direction these 
days The new rackets are almost all head with a 
feathery handle. And there's a weird- looking model 
with an L-shaped ergonomic handle and a head so 
big it covers the entire behind of any woman player 
holding the racket behind her back. 

This leads me to my favorite nightmare: an 
invasion by 7-foot-tall alien tennis players. They 
carry rackets with 2 -foot-diameter heads and, upon 
landing on Laguna Beach in Cftlifornia, they tell a 
surfer, "Take us to your clay court/' 

Upon arrival, they challenge mo to the first 
Intergalactic Open. L of course, accept. With their 
immense height and oversized rackets they are able 
to serve tike cannons and I never even get to return a 
shot. 1 call it Invasion of the Headmen. It's a thriller. 

Advice worth £2 milli on 

You want some advice about equipment? Do what 
Martina Navratilova did a couple of years ago. Get 
yourself a sensible scientific diet plan, purchase 
some weight-training equipment, find that comfort- 
able racket and work on your game every chance you 
get. Following advice like that, Martina makes J2 
million a year. Surely any weekend warrior who 
comes close to that kind of training regimen and 
equipment procurement will be able to win at least a 
couple of bets around the dubhouse. 

Just remember, it doesn't matter how high-tech 
the equipment gets. Tennis Ls a tough racket. And 
only the tough get good at it. fwt 
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The T930 0ulek LcS^bre nwy 
have rooked heavy-handed in 
front [rJghTj r hut the rear vrew 
^beJowJ Js almost European in 
£ls gratefulness— If you can 
overlook trie huge tairfinsand 
fake jet exhaust. Co-Afette-Jike 
bodywork was mostly Cfc< 
magnesium. Its super 
charged VS rauld run on 
gasoline or alcohol 



Some of 
them escaped 
the crusher. 
Where are they now? 

BY MICHAEL MMM 
West Coaic Editor 



H ave you noticed how amo show 
dream cars are staging a come- 
back after aij shese years? Cars like the 
Aerodynamic Ford Probe 3 V, the mango- 
shaped Chevrolet Citation ] V, the Maz- 
da MX Q2 with its four- wh set steering? 
Automakers want to play a lot more 
peekaboo nowadays than they did in 
ihe sterile Seventies, bul their lifting of 
corporate skirts seems a tad timid com- 
pared lo tlse way dream cats used to he 
shown back in the fabulous Fifties, 

The concept of dream cars Moms 
from the days of the greaL custom 
coachbuilders. starting right after 
World War E. The more prominent and 
fashionable body makers like Locke, 
Bruim P Judkins, Fleet wood, Lefts 
Murphy and so on would print up 
elaborate picture catalogs lo give 
^ wealthy customers ideas of what they 
^ could choose. The conchbuilders also 
9 used national auto salons lo show off 
z their most graceful creaticms- 
> Then, in 1927, General Motors anvil 
S frd Harley EarL who'd been a West 
g Coast roachbuilder, to come to Detroit 
* and establish GM's An and Colour 






Sedate by later standards. The Hufck Y-Job, 
built rn The Fate 30s. had marry innovative 
mechanical features. From an automatic 
transmission to power windows aner top. 
Fender linei, "harp grille [right | and the 
overall low stance had an influence on 
many af the postwar Detroit design i. 



This TSSJ Chrysler GS- l protolype j left) was 
put Into limFteef production In Europe by 
Ghla In 1 9 S3 54. As sold In Paris for S 1 0, ODD, 
It used the New Yockec's 125.5-ln. wheel- 
base and a ?50-hp r 331-cu.4n, henni V& The 
Chrysler ! pF voting bucket seats were iaier 
copied by Chevrolet in the 70s. 





PHOTO 




section. Art and Colour became not only ^ 
Earls personal fiefdom buc in many ^ 
ways, soon served as the industry's idea S 
mil] and the incubator for autodom's $ 
best car de signors. Everyone who ever 
became anyone in this fie]d passed, at 
one time or another through Art and 
Colour (renamed GM Styling in 193? 
and Design Staff in 1972). 

In l93G h John Tjaarda- working at 
Art and Colour, conceived a radical 
mid engine design called the Ster ken- 
burg V8 f which was shown at the 
influential 1933^34 Century of Pro- 
gress exhibition in Chicago. Although 
CM never followed up on the Sterken- 
burg, it had a direct influence on the 
trend- setting 1936 Lincoln Zephyr and. 
in a smaller scale, on Dr. Porsche's 
Volkswagen prototypes. 

Late in the Depression, some of De- . 
trait's top executives ran an informal 5 
competition io see who could build the '6 
most radical personal ca r. Edsel Ford ■ 
commissioned a series of sport mad- ^ 
sters that led to the original r 39 Lincoln i 
Continental. £ 



Ford Mustang I 



The Heniy Ford Museum In Dearborn owns 
one of the two Murtang I roadsters bum |n 
1962. With steel tube frames, aluminum 
bodies, two seats, tiny Plexiglas wirKJ- 
ihleldSr nd topi and m Idshlp-rrounted Euro- 
pean Ford V4 engines, they were never 
seriously considered For production. 



The Pontiac X-4QQ, as It looked on the show 
circuit in 1965 \ below \ and as it was found In. 
Tucson (opposite page). The car Is now 
being restored to Its original condition and 
ipecs. which included a 359-tu. -In. VS with i 
GMC 4-71 iupercharger along wfth four 
Carter 4H sJdedraft carburetors. 



Pontiac X-400 




American Motors minivan was ahead of its 
rime in 1977, and still rooks good today 



Five rnldnenglned AMX-3 sports cars were 
built for AIWC In 1 9?0 by Blinriril. Two are 
owned by Dick Teague, me car's designer. 

CM r s Harley Earl treated himself to 
the grandaddy of modern dream Lars, 
the legendary Y-Job. 

Because Earl was friendlier with 
Buick J s boss, Harlow Curtice, than with 
Cadillac management, the Y-Job ended 
up on a Buick chassis and actually 
furthered both Buick s image and Cur’ 
tice's career. The Y-Job used a modified 
Buick straight Eight, and it included 
such pioneering accessories an power 
steering, an archetypal DyriafiOw auto- 




L 



AMX/3 



matte imnsrru.ssion. 

electric window lifts, a totally disap- 
pearing electric power Lap, fender-cap 
tail tights and the '’harp™ grille, in- 
spired by a Mercedes grand prbt racer. 

The most radical aspect of the Y\Job, 
though, was how low jt was to the 
ground. Earl drove this car as personal 

transportation through much of WWH, 

and ho had it repainted In black lacquer 
almost as often as most people wax 
their cars. During and after the war. 



7 



Eart and his staff 



worked on the Y-Job' s successor, the 
Motorama LeSabre. And that highly 
important car was the one that ushered 
in the golden age of dream cars 

The golden age spanned the years 
1949^61 and coincided with General 
Motors' fabled and fabulous Motorama 
show. GM ted all other U S automakers 
m the creation and presentation of 
dream cars, not only in sheer numbers, 
but also in the way GM conceived. 
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^hevyAerovett^f — 

Mld-engined rteroveite Is still In the hands 
Of tfW GM Design Staff. Originally powered 
by a (ranwerae V& It was later converted To 
1 -rotor and 4-rotor VMM power, in If 77, 
a 400 -cut-in. VS was reinstated. Car has 
unique blfoJd guilwlng doors. 





Corvette-Nke Pontiac XF-833 previewed 
lines later seen on the first Firebird in 1 967. 
Two show tars [one with an overhead-cam 
Six, the other with a VS] were sold to 
Pontiac employes with the proviso that 
they never be driven on the street. 




des like The famous 1 952 Chrysler K- 
310 coupe, the 1953 Dodge Fire Arrow 
and '53 Fire Bomb. 

Chry star's she wears were pleasant to 
look at but, unlike GM's MoLorama cars, 
the ExnetfGhia partnership produced 
what I always felt wore dead ends: 
They didn't lead anywhere. CdrysLer's 
early dream cars always looked too 
European for mainstream American 
tastes. More important, they had none 
of GM r s mechanical magic—no gee- 
whiz engineering. Vary few of their 
ideas ever turned up in production. 
However, by way of contrast , Cbrysiler's 
later dream ears — those of the 60s — 
were very pure and sensibly futuristic. 

Ford, under George Walker and Gone 
Bordinat. built most of that company's 
dream cars in-house. Ford's cars, Like 
the 1955 Future (which George Bams 
later converted into TV’s Batmobile) , 
were often so futuristic and radical that 
they seemed almost ludicrous. 

Hudson asked Canozzeria Touring of 
Milan to build 25 semi -production 
1 953-' 54 Hudson Italia coupes and one 
X-161 Italia sedan, while Pinin Farina 
(two words then, but now Pininfarina) 
LTeiiied Li few concept cars for Nash, 
among them the two-place 1 956 Ram- 
bler Palm Beach coupe and a ‘56 Nash 
sedan prototype. Packard commis- 
sioned Creative Industries, Mitchell- 
Bentley and Henney (its supplier of 
hearses! to craft a number of dree m- 
boots, among them four fiberglass 
1953-' 5 5 Panther roadsters and the 
Packard Request, aJL designed by Dick 
Teague and all still running and ac- 



displayed and promoted them. 

Mocoramas were a blend of futuristic 
autos wrapped in musical stage revues 
with singers, dancers, glitzy props, live 
orchestras and a very soft sell. GM said 
their purpose* was "to put the General 
Motors story before the American pub- 
lic.'' CM Styling, whose design staff 
conceived the dream cars, claimed to be 
"testing public reaction to new ideas 
and automotive innovations/ 1 

The first Motorama (actually called 
"Transportation Unlimited"} took place 
in New York and Boston in early 1949. 
Motoramas continued intermittently 
through 1951. After 1953, they wunt 
from city io city in huge convoys. 

Ford and Chrysler, along with the 
declining independents like Packard, 
Hudson, Nash and Btudebaker, follow- 
ed GM’s lead and brought out dream 
studies of their own. usually introduced 
at major auto shows. 

Chrysler Styling, guided by Virgil 
Exner, worked with Mario Boa no and 
Luigi Segre at Ghia, in Turin, to produce 



a steady and impressive flow of idea counted for. 

cars and show cars. Those from the Queen of all dream cars, though, was 
early '50s were very Italianato— vehi- Harley Earl's fabulous and highly influ- 



ential 1950 LeSabre. This one roadster 
had more imitators, sat more trends and 
turned more heads than any other car 
on any show circuit anywhere because, 
among other distinctions, the LeSabre 
ultimately led ro such less elaborate 
variations as the first Corvette. Not only 
was the LeSabre strikingly beautiful 
without being radically unpalatable, 
but it oozed with mechanical wonder- 
ments. The USabro's doors, hood, 
decklid, cowl, lock pillars and fender 
valances were all east magnesium! The 
car also had an aluminum -alloy honey" 
comb floor and a supercharged 33S/hp 
aluminum ohv V0 with twin carbs, Due 
for gasoline and the other for methanol. 
It sported four-wheel independent sus- 
pension, twin fuel cells inside the 
finned rear fenders, a wraparound 
windshield and bucket seats. 

The LeSabre had various now-com- 
mon power accessories, but beyond 
that it earned retractable hydraulic 
jacks at all four comers and a moisture- 
sensitive mechanism that raised the top 
when it started to rain. 

Harley Earl originally hoped to drive 
the LeSabre as his personal car. But he 
soon found that impossible because of 
the attention the car drew, and also 
because of its general unreliability. Earl 
assigned his personal mechanic. Leon- 
ard Me Lay, to keep all the gadgets 
working, and he did drive the LeSabre 
at shows and in parade laps at auto 
races, Earl also liked to give rides in the 
LeSabre to VIPs who visited the GM 
Tech Center. 

Crushing rumors 

When I was growing up in Texas in 
the early '50s, my buddies and I would 
pore over magazine pictures of that 
era’s factory dream cars. Imagine, then, 
how shocked l felt when I first heard 
that, after these dream cars had fulfilled 
their various duties, the automakers 
simply demolished them. I couldn’t ac- 
cept it at first, but word Leaked out that, 
sure enough, al/ dream cars were rou- 
tinely broken up for scrap. 

A second rumor followed hot on the 
heels of the first, this one saying in 
effect that, well, maybe not ail of De- 
troit's dream cars got crushed. Just 
most of them. The intriguing part of this 
last rumor- — and 1 later found cut it was 
true — mentioned a certain wrecking 
yard with the strange name of War- 
hoops, north of the GM Technical Cen- 
ter in Warren. Mich. 

Although Warhoops had standing or- 
ders to demolish every such car that 
came its way, those orders weren't 
always earned out, at least not immedi- 
ately. I'd heard that somewhere in 

Warhoops' yard, in a separate area. Lay 
half a dozen GM dream cars of the past. 
People from rival car companies had 
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A imrltJ-lmage filter, as used here, can create hallucinatory effects. 




Simple filters can add visual sophistication to your taping. 



BY CARL CAIATI 



H orn# movies don't have to be boring. Your 
videocamora production can display some high- 
ly creative touches with the application of a few trick 
effects — the same ones the pros use. 

Specie] effects in video can be electronic or optical. 
Optical effects are the easier to master, and afford- 
able, too- You can achieve them with readily available 
fillers and lens attachments that fit every videocam- 
era. Most filters cost less than $15 at photo and video 
stores; the most sophisticated don't exceed the $20 
mark by much. Often, they're sold as multifilter kits by 
manufacturers such as Ambico, Cokin, Kodak, Mar 
turn and Tiffen. 

There's a wide assortment of special effects avail- 
able to the videographer Some of these are already 
% 



included in your videocamera. Wide-angle, zoom, 
macro and telephoto lenses are virtually standard 
features that can be mastered by studying your 
owner's manual. 

Corrective color-balancing also is incorporated in 
most cameras — so you needn't invest in corrective 
filters. The special -effects filters you will want to 
acquire fall into two categories: mild and wild. 

Mild enhancement effects are obtained with polar- 
izers, diffusers end graduated color filters. "Trick" or 
distortion effects are created with multicolor filters, 
multi-image lenses, starburst and rainbow filters. Try 
them all and practice, practice, practice until you get 
the technique down pat. That's the best feature of 
videocamera work: Tape is inexpensive and can be 
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tiadlar-diffrjction m*rs generate rainbow colon from Ight sources. 




A ftwr j natural huw become Intensified when using a crlcoror flJter. 




A siarbursc finer Imparts a seme of motion — more so If rotated. 




A heavy-diffusion riJt-er Imparts a soft, dreamy atmosphere to a scene. 








used over and over again. You're spared the expense 
of having him developed to learn from your mistakes. 

Polarizing filters 

One of the oldest enhancement filters is the polariz- 
er, useful for controlling and eUmmating unwanted 
reflections from shiny surfaces. It also cuts down glare 
on sunny days, as weU as atmospheric haze. 

Polarizing Alters are mo anted in holders so that, 
when rotated, they maximize or minimize the reflec- 
tions, The effect of the polarizer can be seen either 
through the filter itself, or through your videocam- 
era's viewfinder. Polarizing filters are also highly 
effective in manipulating sky color without affecting 
other color tones in a videotaped scene- For example, 
they 11 darken the sky in the background, for dramatic 
contrast. Using two polarizers mounted in a com mon 
revolving-base holder will give more pro^ 
mounted effects. 

For best results, remember that 
polarizers achieve their maximum 
blocking effect when the camera is 
positioned at the same angle to the 
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reflecting surface as the source of light illuminating 
the surface. To calculate exposure with polarizers, 
first set the polarizing element in the proper position, 
then activate the automatic white balance on your 
video camera Because polarizers only admit partial 
planes of light to the camera, exposure increases most 
likely will be required. 

D if fusion filters 

Another enhancement filter is 
the diffusion fiber. Diffusion is 
a means of softening the im- 
iTJrMjfl mm to page ISt) 



Tnif three-firter 
kit from Ambko 
Includes mult I- 
Image. rainbow 
and starbum 
elements. An 
adaptor ring 
might be needed. 

CokFn, Kodak. 
Marumi, Tiffen ieir 
kits, too. 
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TECHNOLOGY COMES TO 



The black art' of tire design has given way 
to modern technology — computers and all. 



BY WAYNE W. WILLIAMS 
I Hus [rations by George fletseck 



M ost people marvd at the great 
atfvanoas made during the pest 
decade In the design and production of 
automobiles- What many forget, how- 
ever, are the great advances In what 
comes between the car and road: tires. 

Ever since Ford pul Michelin radials 
on its cars in the late '60s, car compa- 
nies and tire manufacturers have 
thought of tires a s a part of a lota] ride- 
ctfntml system r not as a separate entity. 
And since the r 60s tiremakers have 
been leap-frogging each other trying m 
design the ultimate tire. Today, tire 
designers, chemists, and engineers us- 
ing the latest technology — thermogra- 
phy finite element analysis, laser pho- 
tography— have alt but eliminated 
common tire problems of the past such 
as fines,, belt edge separation and poor 
tire uniformity. 

Here's a compeny-by company run- 
down on the latest high-tech tire devel- 
opments- Some have already been m- 
imo tires you can buy now. 
Other developments will be on the tires 
you'll see in the next few years. 



Armstrong s 
Tredfor belt 
U braided Kev- 
lar, which will 
eliminate tbe tut 
edges or convention- 
al belts that can lead 
to belt-edge separation. 



Armstrong 

A radical departure from the use of 
twin steel belts has been 
introduced by The Armstrong Rub- 
ber Co. instead of utilizing steel 
Ijeits For stabilization, Armstrong 
uses a woven Kevlar Aramid fiber 
called Tredioc. Tradloc is avail- 
able in Armstrong's Assurance 
premium all-season radial, 

Here's how Tredioc works: 
Strips of rubber-insulated Ara 
mid cord are wrapped around the 
tire to produce an interlocking 
structure chat gives she bolt a 
physical integrity and unity. The 
finished belt looks like a school- 
girl's braided hair. The belt is 
extremely thin, and provides 
great strength in a circumferen- 
tial direction. 

Armstrong engineers claim the 
Tredioc belt, due to ils very rigid 
interlocking structure, slows 
down the wear in a tire's shoulder 
area, and thus reduces the possi- 
bility of belt-edge separation. 
Aramid was chosen because it is 
stronger than steel, and constant 
rlexing of the overlapping layers 
doesn't hurt the material. 
Armstrong is experimenting with 
steel, fiberglass and new cord materi- 
als : o see if they will prove suitable for 
use m tires designed for different appti- 
Lanorts.. A steel Tredioc belt may offer 
advantages in radial truck tires, where 
penetration resistance in the tread area 
is v^ry critical, and extra stiffness not 
objectionable to truckers. 



Bridgestone 

The all -season 5402 tire uses cap/ 
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WHEEL 



Continental 

Most run-flat tire designs are merely 
adaptations of standard wbeel/tire con- 
figurations. A completely new run -flat 
system on the horizon throws all of the 
ground rules out the window. It's called 
the ContiTyreSysEem . Designed by the 
German tire-maker Continental, this 
new system has an internal rather than 
external bead-seating system. A good 
way to envision it is to imagine a 
present day tire-wheal combo turned 
inside out. 

The wheel is much shallower than a 
conventional design, allowing room to 
fit larger brakes on an automobile, if the 
tire loses air, the flat portion of the 
wheel rubs against the deflated carcass, 
thus reducing damage. Test tires have 
run hundreds of miles flat with no 
damage, eliminating the need for a 
spare. Look for the ContiTyreSystem as 
original equipment on at least one Ger- 
man car in a couple of years 



Firestone 

The all-season Supreme is the Suc- 
cessor to the WR*12. Firestone engi- 

(fHfigffir lurT I Ert jMi/P 184} 



RUN-FLAT PERFORMANCE 

INFLATED FLAT 

Conventional 



When the air goes out Of J HWldftrd tire, two things happen: the rim mb* the sidewall 
and tread together, causing Internal damage, and the bead often slides off the rim. 



Dun I o p-M ic he II n 



In the Dunlop-MIchellri system, a ridge on fop of the bead stays locked Into a groove In 
the special rim, even when Hat- The sidewall and tread can still rub, though. 



Continental 



In the ContlTyreSystem, the rim drops straight onto the tread. The bead stays In place 
and the sidewall and tread can t mb. Tire can safely be driven flat at SO mph. 



base construction, which means the 
tread area has a wear resistant tread 
rubber compound layered on top of a 
base rubber formulated to stay cm 3 at 
high speeds. In addition, the tread com- 
pound Is formulated to remain flexible 
at low temperatures to improve its 
winter performance. 

The S40S has a computer-designed, 
rectangular block pattern tread that 
Bridgestone engineers claim will run eo 
40,000 miles. 

Another new development the 
S4Q7 is a 70-series, speed rated, all- 
season tire with twin steel belts and 
a polyester carcass, taut it also has a 
nylon belt-edge cap that reinforces 
the bell-edge ares* and reduces 
shoulder growth at high speeds. 

The nylon cap maintains its shape 
as the tire heats up during high- 
speed operation. The cap actually 
holds the steel belts in 
allowing the tire to obtain an 
rating by the European 
Commission, certifying that 
capable Df withstanding 
130 mph for a 
(V-rated tires can 
above 130 mph.) 

Bridgestone's big news for the future 
is a new tire construction theory called 
Rolling Contour Optimization (RCOTh 
By reshaping a static tine's cross section 
slightly to more closely resemble the 
contour of a rolling tire* Bridgestone 
claims to minimize the movement of the 
Eire's internal parts. This reduces the 
tension in sidewalls and belts, improv- 
ing steering precisian, fuel economy, 
ride comfort and brake performance. 



Bridgestone Fofenz* lalJy-street tire 
| below j has Pac-Man-Nke tread for 
maximum pefTomnsric* oo pavement 
dirt. In radical ContlTyreSyitem 
j right (t tire wraps around special 
wheel* » bead b on the Inner 
clrcumrefence of the rim. mil 
win give the tire excellent 
: dwactcristkt. 



Or 



wrn grw 
run-flat 



m 
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Country Coffee Table 



Build A 



Using ready-made cabriole legs, you can build this attractive 

coffee table in just a few days, by william bey£R 



hk uil ding this elegant looking tab If 
■f is b lot less complicated than 
IP you might think. used 

ready-made Legs, and a patterned, can 
ceramic tile top that's both attractive 
and durable. 

The si ze of the riles determines the 
overall size of the liable. We used nine 
No. AK-21 sheeted tiles from GoloniJe 
that measure 12 Vi in- square. Each 
sheet contains four 6 - in. tiles separated 
by a 0 iwt space. Ff you use a 

different size tile h you will have to alter 
the overall dimensions of the table or 
use different size edge moldings. 



We obtained the cabriole cherry legs 
fmm Windsor Classics Lid., which ts 
located at 15937 Washington 5t., Gux 
nee. ni, 00031 , You can use any leg Thai 
has a square upper shank measuring 
I w x rVie in. 

Building the table 

Begin by cutting mortises in the two 
irLEdda faces of each leg shank according 
io dimensions given in the leg detail 
drawing. Use a drill press with a 7a-in, 
bit w bore overlapping holes the length 
of the mortise Or, use a router with 
gu:de and stops- clamped to the leg 



shank. You should square the mortise 
cuts with a sharp chisel. 

Cut the four side pieces to width and 
length, then cui tenons to tile si m 
indicated. You can use a redial arm or 
table saw, or cut them by hand with a 
hacksaw as shewn 

Mark the scallops on each skis piece, 
using the grid pattern on the drawing 
for reference. Now you should cut the 
scallops with a jigsaw or band saw and 
sand the cuivtw smooth. 

Clamp the legs and sides together 
without glue and check all joints for a 
tight fit. Place the assembly on a fiat 



m 
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Cut mortise in readymade cabriole legs 
using either a drift press or router, Then 
clamp leg In the bench vbe *Td square the 
mortise cut with a sharp chisel. 



Clamp a blade guide block to sides and on 
tenons with hacksaw. Or make cuts using 
radial-arm or table saw, with blade set to 
remote '/■ In, of waste from each surface. 



After test-fitting legs, ifdei and ix* base 
supports, disassemble and mount base sup- 
port* to the sfdesv Then glue and damp the 
assembly together on a flat surface. 



surface and make sure each leg bottom 

touches the surface, 

Miter the 2*4 base supports (part 
C), then trim e /u m. off the point of each 
miter to farm notches around the inside 
comers of tho legs. Test-fit these sup- 
port pieces in the log and side assem- 
bly, and when you a re satisfied un- 
clamp the assembly. Mount the base 
supports on the table sides IVz in, 
below the top edge with glue and three 



PtlCfeu; Wiln^m La&xy aid Dimd J U/jren 

ffooni ityJlit : Vi^ynb Hu^ey 

Construct torn D**d J W^inpi i 
TechiHcal wn Hank #*n 



6d finishing nails . Then, glue and clamp 

the Aides to the legs and let dry. 

Cut both plywood bases and notch 
the comers of the lower piece. Glue the 
lower base to the base supports and 
then glue the upper base to the lower 
base. Secure with lVt-in, No. 10 fh 
screws in the middle of the panels, 2V? 
in. No. 10 fh screws around the perime- 
ter, anri 6d finishing nails driven 
through the sides. 

Mark the position of the outer tile 
edges, then using a notched trowel, 
spread the tile adhesive on the plywood 

(Flmse mm to jragg IS?) 



MATERIALS LIST— COFFEE TABLE 

Ny«. fim ittd ilf«*Hpfkni Lw) 

A 4 P'Aa x l l Wa > ]4W" cfeemf Hegl 
H 4 ft K S X W pirn CbI 4 b» 

C 4 l'A W 3ft X 3$ft Plr Ibaui support) 

I> 3 ^ ^ K 36^i # fcjrftfttOr pbfto Wd 

(lower 

£ I Vi X ft * 36 '.-V RTtarior ptywood 

biauu'l 

F W x 6 x 6* ceramic tide {table mr- 

U 

G 4 piM [EHtar strip] 

H 4 11 A* X 114 X 3fl 7 A' piare cave muLd- 

Lng (s ide edge I 

I 4 ft# X 1ft X 30ft l pine pend took* 

Lng [Cop ndgwj 

J ie 2ft‘ No 10 fh screw 

K 5 } ft' No. VO screw 

Hue.: fid finJ^hin-g njsLs, Edlu ad-hcisiwo. grout, grout 

130 4Jid 220-grlt aafidPBEMf, eikic, 
pnlvveMOM.no. 
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FWRT ONE 



This month learn the fundamentals of 
safe, fun woodturning. Look for 
our advanced wood lathe 
techniques story in June, 



TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO 



practice of woodiuminq dales back at least to 300 
J B.C. when The Egyptians designed a Two-man lathe 
■ for turning columns. One man supplied the power 
while another did the cutting. Needless to say. laihes have 

cortiR ci long way stnce th-tm, but the basic mechanics i 

principle — rotating stock between two points to permit 
carving — remains the same nearly 2,300 years later. 

Today, the lathe Is a popular item In many home 
workshops and the reason is simple: Woodtuming is Inn, 
oasy to loam and it offers instant satisfaction. Even a novice 
woodturner can produce a finished project in less than an 
hour — and all on a machine Hut, practice is essential 

lo acquire l he ’Teel" of using the turning tools safely and 
properly. Ca utwn The latht:, though easy to operate, is 
potentially h dangerous tool. Observe the safety guidelines 
listed on page 106. 

Lathes are available in a wide variety ol sizes to fit nearly 
everyone's budget and workspace The 12-in. wood lathe 
shown is a good iruilti purpose model fnr the heme work 



Tlw mips fly as the author Lises a gouge to turn a spindle fn this 
photo, fit's shown bolding the tool wlifi the palm-down grip. 

shop Lathes are sized according to the maximum diameter 
work they can turn. This dimension, known as the swing of 
the lathe, is determined by doubling the* distance from the 
spindle canter to the bed. For example, ji lathe measuring 6 
in. between, the spindle and bed has a 12- in. swing. 

The longest workpiece turned by a lathe is determined by 
the spindle length capacity. This dimension varies accord- 
ing to the lathe, but most 12 -in. lathes, for example, 
measure about 39 in between centers. Extension bed 
sections and longer accessory beds are available for many 
models. Lai he rotation speeds vary depending on the 
model, too, but they generally range from 200 to 4.000 rpm. 
Use lower speeds for preliminary roughing cuts imd for 
turning large diameter pieces. Choose higher speeds for 
small diameter turnings and finishing operations [see the 
lathe speed chart on page 1Q0L 
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■HAND 

WHEEL 
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SPUR 
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CLAMP 
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CUP TAILS TOCK 

CENTF8 SPtNDLE 

CLAMP 



HEA 0 STOCK 



ON-OFF 

SWITCH 



VARIABLE 

SPEFCJ 

CONTROL 



Here's a typl-c^J 12-ln, wood lath* shown with Its major partt FdcnEtfltd. 




Determine me swing of * lathe by doubling 
the distance from the spindle center to the 
bed. Thh Jatfie has a 12 -trt swing. 




The variable-speed drive mechanism, ihowm 
on e Delta lathe, allows quick selection of 
any speed between 140 and 1,600 rpm. 




index pin permits exact layout of reeds and 
flutes on lathe. Ft slidn into evenly spaced 
drive pulley holes, locking flock Jn place. 



Complete set of basic turning tools includes 
[left to right): three gouges, two skews, a 
spear-poJntr round-nose and parting tool. 



Essential measuring tools include [left to 
right] : two sizes of outside calipers, an inside 
caliper, dividers, compass and Me 




Lathe accessories {left to right]: screw on arbor for mounting grinding and buffing wheels; 
face plate; spur center: screw center for small, delicate work; geared chuck for boring 
operations: adapter; ball-bearing center; and cup ]d*ad| center. 



Lathe components 

The lathe is a simple machine in both 
design and operation . The stock, or 
turning blank, is held between the 
deadstock and tailstock by the centers. 

The head stock spindle, which is con- 
nected to the motor, houses a spur 
center, which rotates the blank. A tup 
□r cone center, called a dead center 
because it doesn't turn with the blank, 
is held in the tai (stock spindle. Position 
the tailstock and tool rest anywhere 
along the bed to accommodate the 
blank. Woodtuming between centers is 
known as spindle turning and is the most common lathe 
work. Both ends of the deadstock spindle are externally 
threaded to accept, a face plate. Face plate turning 35 used to 
make bowls and dishes. Note that the bed gap at the 
head stock end permits turning larger rtia merer blanks than 



is possible directly ov^r the bad. For -extra-large turnings, 
mount the face plate on tte left end of the deadstock 
spindle. This procedure is called outboard face plate 
turning. We J tl taka a closet* look at face place turning in. pan 
two of this story in our June issue. 
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Turning methods 

There are two basic methods used to turn a blank: 
scraping and cutting. When scraping, Lhe turning tool is 
held horizontally on the tooJnest and feci directly into the 
blank to scrape away particles of wood. This is a safe, easy- 
te-leam technique. But when cutting, the tool is held at an 
angle toward the top of the spinning stock so that the 
cutting edge pierces the work and peels off shavings. The 
cutting method is faster and produces a smoother finish. 



However, it also requires greater skill and more practice to 
master. Cairridn: Don't jam the cutting tool into the work? it 
could be thrown from your grasp. 

Turning tools 

The six most common woodtuming tools you should 
know about axe; gouge, skew, parting tool, spear- point, 
round -nose and flat-nose. 

The gouge is a hollow, round nmm chisel used to rough- 
cut blanks into cylinders and for making 
covo cuts. Gouges can bo used for 
cutting or scraping. The skew has a 
slanted cutting edge with a double 
bevel. Skews are most commonly used 
to finish-cut cylinders, form long 
sweeping curves and to cut square 
shoulders, rounded beads and long 
tapors. in addition, skews can bo used 
as scraping tools, 

A parting tool is a scraping chisel that 
comes in two shapes: ground on two 
edges to form a V-poim, or ground on a 
single edge to resemble a skew without 
beveled edges. Parting tools are used 
primarily for tutting diameter sizing 
grooves in a cylinder. The grooves serve 
es depth-of j cut guides, as shown, when 
turning a spindle. 

The spear-point, also known as a 
diamond-point, has a pointed tip with 
two beveled edges. Use this scraping 
tool to round off grooves and to finish 
die inside of comers and recesses, 

A round-nose tool is a scraping chisel 
used for making concave shapes. Mote 
that it's beveled on one side only. The 
flat -nose tool is used almost exclusively 
for scraping flat surfaces during face 
plate turning. 

Spindle turning 

To prepare a blank for turning he- 
twe$n centers, first mill the stock 
square and cut the ends square. Next, 
locate and mark the center an each nod 
with an awl. On hardwood stock, make 
two diagonal saw cuts on headstock end 
and centerbore a small hole to help seat 
the spur center firmly. Make the shal- 
low -cuts with a handsaw or on a band 

saw using a centering Jig, as shown. 

Them drive the spur center into the 
blank end using a mallet. Now make a 
mark on the stock end next to a clear 
reference point on the spur center such 
as a manufacturer's logo or other distin- 
guishing mark. This way if the blank is 
removed from the lathe before comple- 
tion, you can reposition the spur center 
in Its original spot. 

Next, mount the blank between cen- 
ters with the spur center in the head- 
stock spindle. Thors, damp the tail slock 
into position. Turn the hand wheel to 
advance the tailsrock spindle until the 
cup center seats firmly in blank end. 
Apply oil r graphite or beeswax to tail 
end of work to minimize heat buildup. 

Now, position the toolrest no more 
than l/B in. from the blank and about 
1/8 in. above the spindle cenieriine. 



TURNING A CYLINDER 



Ba nd-saw cradle jig makes It easy to locate 
the renter on hardwood blanks, Shallow 
kerfs allow spur center to seat firmly. 



Drive in the sperf center with a mallet. Ref- 
erence mark on blank end corresponds to 
mark on spur center to permit recentering. 



\t/ i|h the taFfrtock clamped In position, turn 
the hand wheel to advance the taHslock 
ram which drives the cup center into blank. 



Adjust the toalresf so It s no more than l/fi 
In. away from the blank and approximately 
It'S In. above the spindle centerline* 



Using a gouge, start cutting a few Inches 
from the end* Cut toward and off the end. 
Repeat this procedure on opposite aide, 



Use a skew to finish-cut the cylinder to size. 
Cut With the blade's center section pnfy. Toe 
(arrow) must not make contact. 



Cylinder can also be flnlsh-cut fq $lie using a 
block plane. Set plane for a very shallow cut 
and slide It along the tool-rest. 



Turning method determines surface smooth- 
ness fleff to right): scraping with gouge, 
scraping with skew and cutting with skew, 
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Turning a cylinder 

If the blank is more than 3 in. square, it‘i] be easier and 
quicker t a rough-cut the cylinder if the comers are cham- 
fered to form an octagon. Cut the chamfers on the table saw. 
jointer or band saw. 

Mount the blank and adjust the toolresl. While at low 
speed, make cbe first roughing cuts with a large gouge 
using r_h* cutting nechnique. 

Start cutting a few inches from the end of the blank 10 



prevent splintering. Then, move the gouge toward and off 
the end Keep your index finger against the footrest to 
maintain a constant deptli-of-cut- 
You should begin the second cut a few inches from the 
starting point of the first cut. Advance the gouge toward the 
end until merging with the first cut. Repeat this procedure 
□nth you reach the middle of the blank. Then, you should 
Start near the other end and work toward the center until 
the blank is round. 




Make small cuts on each corner to prevent 
splintering. Then, use a parting tool to 
establish spindle diameter at the shoulder. 



Turn the remainder of the blank, up to the 
shoulder. Into a cylinder. Note bow gouge Is 
rolled over to the left. Into the work. 



Transfer dla-meter-slzlng grooves from a full- 
scale pattern to the blank. Mark grooves at 
distinct Change; In profile. 




Hold a pencil against the revolving blank to 
define dearly the location of each of the 
diameter-sizing groove marks. 




Adjust the outside calipers directly From the 
pattern. Set the calipers about T/l & in. over- 
size to permit finishing to size. 




Continue cutting diameter-sizing grooves 
with a parting tod. Check groove repeated- 
ly with calipers to match pattern. 




When repositioning the CoOfresi opposite 
the square shoulder, rotate the blank by 
hand to make certain there's clearance. 




Round the top of the shoulder with a skew. 
Hold the blade flat on the tool rest and 
swing the handle slowly to the right. 




Use the spear-point tool to remove wane 
quickly, Note how the sharp cutting edge 
peels off long, thin ribbons of wood. 




Final leveling cut using a skew brings the 
spindle close to Its finished size. Move the 
todJrest closer before continuing. 




Remove toolrestto finish-sand spindle. Note 
masking tape band on square shoulder. Thh 
is a safety reminder to keep hands dear. 




Applying the finish is easy with the spindle 
frill on the lathe. Newspaper? catch ipin-crff. 
Agaln r stay dear of square shoulder. 



POPULAR MECHANICS * APRIL ?9flS 



105 








Use e skew tp finish -cut the cylinder 
to the desired diameter, checking the 
cylinder site frequently with outside 
calipers. Cutting with a skew is a little 
tricky and takes some practice. Only the 
center section of the skew's cutting 
edge makes contact with the blank, not 
the blade's upper point or toe. 

Place the skew fiat on its side against 
the cylinder with ihe cutting edge 
pointing above and ewer the work. Keep 
the blade firmly against the tcolrest, 
then draw the skew back slowly until 
the midpoint of the cutting edge is over 
the cylinder. Be careful not to catch the 
toe Of the skew in Che work. Raisa the 
tool handle so that the cutting edge 
makes contact with the wood Now 
push the skew along the cylinder to 
make a shearing cue. 

Shearing aits are made with tool's 
beveled edge Rat against the work, 
therefore, it's essential that the bevel be 
ground perfectly flat. 

Next, with the lathe running al high 
speed, finish-sand the cylinder using 
fine-grit abrasive paper. Be certain to 
remove ihe loolrest from the lathe bad 
during sanding operations to eliminate 
ihe chance of gening your fingers 
Laughi between ihe toolrest and the 
blank. Remember, practice is the key to 
safe, fun woodtuming. We ll have more 
lathe techniques in June, Wl 



SAFETY GUIDELINES 

The lathe is a relatively sale power tool to 

operate provided you obey the following 

precautions: 

■ Never wear loose clothing Or jGwdlry 

■ Always wear a face shield or safety 
glasses. 

■ keep your turning chisels sharp and 
grip thorn firmly In both hands. 

■ Check the stock carefully. Avoid using 
wood with splits or knots Allow lama- 
naied (glued-upl blanks to dry thor- 
oughly before turning. 

■ Choose Ihe correct Lathe speGd tbr Lho 
diameter work being turned (see 
chart). 

■ Position the loolrest no more than UG 
in. from the stock. Rotate the Stock by 
hand to be go naan that it clears the 
toolrest. 

■ Never adjust the tddirest while the 
lathe is Id motion. 

■ Always remove tha toolrest from the 
Lathe bed whan sanding or finishing 




These drawings show the grinding angles for six common turning tools. Maintaining a 
consistent angle across the cutting edge Is more important than the actual angle. 




Make a long taper by first cutting diameier- 
suing grooves with a parting tool. Ihen. 
remove the waste, as shown, with a gouge. 



Finfih-cirt the taper with a skew, use the 
center of the cutting edge only. Always 
move downhills left to right In this * 



LATHE SPEEDS FOR WOODTUflNING 


Oiameier 


Rough Culling 


General Culling 


Finishing 


Dl Work 


(ipm) 


(rpmj 


(rpFti) 


Leas than 2 in. 


900 to 1.300 


2,400 To 2, BOO 


3.000 to 4.000 


2 Id 4 in 


600 to i .000 


1.800 to 3.400 


3 40010 3.000 


4 id 6 m. 


600to300 


1.300 ta 1.300 


1. BOO to 2.400 


6(o6 in. 


400 to 600 


600 to 1.200 


1,200 tot, 800 


&I0 10 in 


300 to 400 


6O0 10 SOD 


900 to 1.300 


Over 10 in 


300 to 300 


300 to 600 


600 10 900 


Adjust wood turning speeds according lo ihe workpiece diameter : use slower speeds 
for larger turnings 




Shaping convex curvet with askew Is similar 
to cutting long tapers. Always work down- 
hill from me high palm of the curve. 



To form concave curves, move the skew I nto 
the blank and swing Ihe handle in an arc. 
Cut downhill toward the curve center. 



Use the toe oF the skew to square-up a 
shoulder. To produce a smooth surface, take 
very Hghr thavlngi of about 1/52 In, 
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EZ Roller is in. Roller ^ 
pans are out. Just fill the 
EZ Roller tank right from 
the paint can. 

And roll away. EZ Roller 
feeds itself as you roll. No 
splatter, either. 

The job gets done 



faster, neater, easier. Sharp, 
professional results in no time. 
Clean-up is easier, too, 

EZ Roller. It might make 
painting ... fun? 



XTENSION POLE 

2-posi non handle 



■ EASY'FlLL 
FWNT 

RES€fWOlF> 



■ MINT FLOW 
CONTROL VALVE 



If you hate to 
paint, welcome 

toEZ 
Roller. 



I FINEST QLJALHV 
REPLACEABLE 
flOUJER 






EZ PAINTR. 

ftve neuwiqrtHJp 

EZ does it. Again. 



IfHHHbCl aiKOPCthtl 




HOW TO INSTALL 



NEW WINDOWS 



Here's a step- 
by-step guide 
to installing roof, 
casement and 
double-hung 
windows, 

BY STEVEN WILLSON, 
Home And Shop Editor, 
AND JOSEPH TRUINI, 
Shop And Toola Editor 

R eplacing an old win- 
dow with a new one 
or adding a new win- 
dow where there wasn't one 
before are two of the most 
popular home remodel mg 
jobs. In the first case,, you can 
often boost your home's ener- 
gy efficiency —and in the pro- 
cess lower your heating bills. 
In the second case, you can 
transform a poorly lit room 
into one much more pleasant 
for living and working. 

In most cases r window in- 
stallation is the kind of job 
that a homeowner will "con- 
tract out'* because the task 
seems too imposing. Actual- 
ly, it's very straightforward 
and well within the abilities 
of those who are willing to 
install new roof shingles and 
siding, fix-up a front porch or 
even build an exterior deck 
on the back of their house 
Following are step-by-step 
instructions for installing an 
operable roof window, a stan- 
dard two- pane casement win- 
dow and the over-popular 
double-hung window. The 
roof window and double- 
hung units shown here were 
new installations; the case- 
ment was a replacement job. 
But all three can be installed 
either way, depending on 
your requirements. 







Made Of wood and completely flashed with aluminum, 
me Veiux Model GGL-B roof Window [above] ran 
transform a poddy Fit art lc room Into a des Irabre work 
area. Sash operates by pulling handle latch [right]. 



ftouf v.i rdew.* ™i? : \q GGL-B -from mr . Ek> <268 

Gwnwocd, SC c-reHns b; George Antony Pgwn/- -Ship# 

casemOT window A'-id NS'rOliW doutrir -hung w .-dow fijSTi Ander- 
sen Conp-. Saypoo. M"vi 55603. pr<xes by &r We?Sr. 
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MEW WINDOWS 



Roof window 

To start with* remember that a roof 
window is not what is commonly 
called a "skylight." Although both are 
installed in similar places and both do 
let in a great deal of extra light, the 
roof window has an operable sash 
instead of fixed glazing like a sky- 
light, This permits the roof window to 
act as a ventilator in the summer, 
especially when installed in attic 
rooms. The model shown here is Ve- 
lux’s G&L-6. It's 52^ x 55 in. and 
costa about $510 r with flashing. Op- 
tional features include screens* blinds* 
awnings and an electric opener, 

Begin by determining where you 
want the window to be. The manufac- 
turer recommends that this window 
be placed low enough to afford a good 
view when seated, But other positions 
are just as viable depending on the 
structure of your house and privacy 
considerations. The beet way to choose 
the position is to cut out a section of 
cardboard to match the window you 
want to buy and hold it against the 
ceiling in various places until you are 
satisfied. Then, trace the cardboard 
shape on the ceiling and remove the 
ceiling to expose the rafter cavities. 
The ceiling here wag covered with 
painted knotty pine boards that we 
carefully removed to use later. 

Once a few rafters are exposed., you 




Chops* window location IruPde room, then 
remove celling — In thlj pine boards — 

to expose rafter cavities. Measure across 
rafters to relocate window position. 




Hook tape On dowel to locate window, 
then draw rectangle on roof, Use a framing 
square for accuracy and check measure- 
ments fro m comers to eaves and ridge. 



l TO 



may want to alter the position of the 
window slightly to save cutting a 
rafter or two, depending on the width 
of your window. 

Next, determine how you want to 
tram the window after it's installed * 
because this will dictate where you 
muet place the window header and 
rough Bill. We chose what the manu^ 
faeturer called a "horizontal soffit lin- 
ing with a vertical sill lining." The 
results are shown clearly in the photos 
on page 109 This arrangement does 
yield the greatest light penetration, 
but the window can also be trimmed 
so the jambs are perpendicular to the 
sash on all a idea. 

Next* locate the centerpoint. of the 
rough opening and bore a hole 
through the roof at this point, Push a 
wood dowel or piece of scrap wood into 
this hole to act as a reference point for 
measuring the opening outaide- 

Move to the outside and install the 
roof brackets and plank as shown. 
These brackets — and the reciprocat- 
ing saw used for cutting the rafters — 
are common rental items; for two days 
the cost for both brackets and saw was 
leas than $30, Nail the top of these 
brackets directly to the roof under- 
neath a shingle tab to avoid damaging 
the roof. When the brackets are re- 
moved, it’s a good idea to fill the holes 
with a few dabs of plastic roof cement 




Bone hole through rppf at centerpoJnt pf 
cfesJred window position- Then slide dowel 
or piece of acfhp wood Into hole to act » 
measuring reference point on top Of roof. 




Remove mingles from Interior of rectangle, 
then cut through roof sheathing using car- 
bide blade In circular uw. Set blade depth 
so cut Jsjutt below bottom of sheathing. 



and press the tabs back down into it. 

Once the brackets and plank are 
installed, lay out the rough window 
opening on the roof. Measure from the 
dowel eenterpoint and draw the rec- 
tangle using a framing square and 
chalkline so the outline shows up well 
on tiie roofing. Also, measure from the 
eaves and ridge to the comers of the 
rectangle to make sure the top and 
bottom of tiie opening will be parallel 
to the ridge and the eaves. It is ex- 
tremely important that the opening 
be square and to the exact size given 
in the manufacturer's instructions. 

Next, remove the shingles from the 
interior of the outline and put them 
aside for filling in later. Then, make 
the cute as shown using a circular saw 
with a carbide blade set to a depth 
that just cuts through the sheathing. 
Remove the boards or plywood from 
the cut and immediately remove all 
nails in both the sheathing and the 
rafters as a safety precaution. 

Now, go inside and frame a wall 
section to use as a temporary brace 
when cutting out the rafters. Use 2x4 
stock* with studs on 16-in. centers, 
and drive the wall into place under- 
neath the ceiling just above the open- 
ing you plan to cut. If this wall fits 
snugly j you don’t have to nail it into 
the floor or ceiling. 

Begin marking the rafters to be cut 




Position roof bracket? below aw to be ait 
using- dowel ai refpnence. Attach by lifting 
op shingle Lab? Emf nailing directly to root. 
irmth lay sturdy plank moss brackets.. 




Ply off sheathing board*— c* plywood sec- 
tions, depending on roof — using flat bar or 
wrecking bar. Be sure to remove all mils 
from boards and rattan before proceeding. 
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Consider front-wheel drive, rack and pinion 
steering, full carpeting, door glass defrosters, 
steel-belted radial tires, overtaking headlight 
flasher, power-assisted self-adjusting front disc 
brakes, trip odometer, torsion bar front suspen- 
sion, trailing link rear suspension with nitrogen 
gas-filled shock absorbers, front air dam, 
remote-control outside mirror, a peppv 1342cc 

ra 



engine, a coin box, day/nigbt rearview mirror, 
reclining front bucket seats with adjustable 
headrests and opening tear quarter windows. 
One final consideration: $5,399." 



HONDA 



The Civic Hatchback 



■Mimtlamjrcr'j suggevjti nc r .JLi pres enrkjding frcaghi. uses, lirenw. ode. opoona and r^oraJIv required equipment 








NEW WINDO WS 

by establishing a plumb line on the 
surface of the rafters that form the 
corners of the opening, Then establish 
the sill and header positions, relative 
to these lines, following the maker's 
instructions. Make the cuts, starting 
at the sill end followed by the header 
end. Install the double 2x6 header and 




Build a temporary bracing wall using 2x4 
nock, then drive Jt under celling above 
rafter* mat wtN be cut rf fit is tight wan 
does not have to be natred In place. 



sill using I6d common nails. 

Complete the rough opening by in- 
stalling the short rafter — or rafters — 
between the header and mil so they 
align with the edge of the cut sheath- 
ing above. Check for precise square 
before nailing these in place. 

Next r remove the sash from the 
window frame following the manufac- 
turer's instructions. Pay particular 
attention to how the sash is removed 
because reinstalling it later — at least 
on this window— can be tricky. Then, 
mount the frame into the opening. On 
this unit, L-shaped steel brackets are 
mounted on the frame sides firat, and 
then the frame is screwed directly to 
the roof as shown Because this roof 




Place level against edge of sheathing and 
draw plumb line across surface of rafter. Do 
the «me on rafter at other side o# opening. 

then map rhalktlne between both points. 




Window header Is made of two 2 xfii nailed 
Into ends of cut rafters and toe nailed Into 
fldei of uncut rafters. Wall first 2 * 6 Jn pi ace, 
then nan second or* into first. 




Rough window xJN Is framed like header 
above wfth doubled-up 2 XAS. Nall first 2 x 4 
into ends of cut rafters and sides of uncut 
rafters. Then, nail second into first. 




Remove sash from frame, then attach L- 
shaped hanging brackets to frame ildta. Uft 
frame onto roof, center In opening, then 
screw brackets Into roof sheathing. 




Surround frame wllh overtopping pieces of 

roofing felt. Start at bottom. followed by 
sides and top. Curl up felt against frame and 
keep nails B In. from opening. 



had two layers of shingles in place, we 
removed the new ones about 18 in. 
around the opening and installed the 
brackets on top of the old shingles. 
This mai ntai ned the proper projection 
of the frame above the roof m the 
flashing would fit right. 

Next, cover the aides of the frame 
with roofing felt as shown, then flash 
the unit according to the instructions 
This unit came with aluminum step 
flashing that was alternated with ev- _ 
ery shingle as we moved up the roof. 
This unit also has an aluminum cap 
piece that covers all the jambs and the 
step flashing below. After the frame is 
in place, install the sa&h from below, 
then trim the interior. 




Local? Inside surface Of window header, 

then measure up 3 Fa along rafter and make 
parallel mark, perpendicular to rafter edge- 
Cut this line using reciprocating raw. 




Toe nail a short rafter between the header 
and Hit so Its bottom edge m IJgro flush wfth 
both, The rafter i Inside surface should fail 
just below edge of cut sheathing. 




Use Old Shingles to fill In roofing around 
frame. Start at bottom and work up, alter- 
nating shingles wtftl l-shaped step-flashing 
to make window weatherproof. 
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IF YOU CAN DRIVE IT, AUTOUTE 
MAKES A COPPER PLUG FOR It 



Italy is a land where people are used to 
the sight of exotic automobiles. 

But even there, this one is a head turner. 

It's a special-bodied Lancia Stratos, and 
it's propelled by an extremely modem, 
highly-efficient engine. 

Which, like all modem, high-revving 
engines, whether Italian, Japanese, or 
German, can develop a problem. If you use 
the wrong kind of spark plug. 

When you do a lot of short trips, ordinary 
plugs can develop something called “carbon 
fouling." 

This means that carbon can build up at 
the spark plug tips and cause misfiring, or 
even prevent the engine from starting at all. 

The answer? 

Autolite copper spark plugs. 

Autolite makes plugs for today's smaller 
engines that not only have copper in the 
center electrode, but they also have a longer 
insulator, to help bum off carbon fast. 



And they also have something no other 
major American-made plug has. 

Copper either in the seal or the gasket, 
for better conductivity. 

The result is a plug that helps the Lancia 
Stratos perform as beautifully and efficiently 
as it was designed to. 

A plug that will perform equally well in 
your car. 

The Autolite copper spark plug. 

Autolite Division, Providence, Rhode 
Island 02916. 




IF AUTOLITE 'S ON IT, THERE'S COPPER IN IT. 




^Allied Au,omo,ive 
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NEW WINDOWS 



Casement window 

The most effective wa y to deal with 
old, dr aft y windows is to simply replace 
them, There's no bettor long-term solu- 
tion and windows are available in a 
wide variety of styles and sizes which 
make replacement straightforward, 

'Hie basic stops in replacing a win- 
dow are: First* determine the rough 
opening of the old window. If necessary, 
remove the window's interior trim 
molding to measure the opening. Next, 
order a replacement window that is 
equal to or slightly smaller than the old 




Pry wit the window top first, Qri p window 
frame and pull the unit from house. Keep 
window dosed to nuke the unit more rigid. 



window. Making the opening slightly 
smaller is much easier than enlarging 
it to accommodate an oversized win- 
dow, Then, remove the old window, 
modify the opening, if necessary, and 
install the new window. And remem- 
ber , there's no substitute for quality, so 
purchase the best window you can af- 
ford. Any money saved with low-quali- 
ty windows will probably be lost to 
higher heating bills. Always be sure 
that you check the local building code 
before starting any construction. 

To illustrate the procedures involved, 




If necessary, frame- In the rough opening to 
wept the new window, IMuEf stock to the 
header first then to sides, as shown. 




After loosening the old window from the inside, move outside and pull the unit from the 
how using a pry bar This casement window was nailed through the exterior casing. 





Nall nock to the house to being the sheath- 
ing flush with the opening, use material 
that ts the same thickness as the sheathing. 



Staple 15-pound roofing rek arptmd the 
rough opening before Jmtaiiatlon to deter 
■Ir and water penetration. 
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reasons why 
an A rm st ron g floor is the perfect choice 

far the do-it-yourselfer. 





Arnurbroog Qulity 

Ami strun g means quality. It’s 
the most trusted name id floor- 
ing and the first choice of the 
flooring pros. Why settle for 
less when you do it yourself? 



2 



Even our best do-it-yourself 
floors are surprisingly aSordabl 
And, of course, Installing 
them yourself can save as much 
as S4 per square yard compared 
to professional installation. 




Selection 

There are more than 270 
colors and designs in no wax 
floors. Just about any combina- 
tion of features you could want 
is available in adhesive -backed 
rite or seamless sheet flooring 





BuylMtriMM 

Tile has always been easy. Now 
we’ve made seamless sheet floors 
just as easy with the Armstrong 
Trim and Fit* 1 installation kit 
It's evesything you need to do it 
right the Erst time. 




Ttc Armstrong Fail-Safe 

It'S simple. Install your new 
Armstrong floor with our Trim 
and Fit kit and if you goof when 
yon cut or fit well replace the 
flooring free. See your participat- 
ing retailers for details. 




Flw Protect Pluming Pack 

It's packed with goodies to help 
you get your project from start 
to finish; a 1 1 Rainbow of Color 1 ' 
guide to today's hut colors, floor 
plan designer and product 
estimator, and colorful literature 
m Armstrong do-it-yourself 
floors. 




To Order Your Project P burning Pack 

Call our toll-free consumer line, 

1 SOG 233-3333, and ask for Dept. 54GPM. 

Ot send this coupon to Armstrong, 

Dept. 54GFM, F.G. Boh 3001. Lancaster, PA 17604, 



Hue 






Sthnt 
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Zip 



/^mstrong 

so nice to come home to 
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"lake a little civilization wherever you go. 

With a John Deere portable generator, home can beany place you 

like to hang around, 

You get two 120- volt AC outlets and one 12- volt DC outlet, 

So you can watch the game at 6,000 feet. Light up a campsite in 
the deep, dark woods. Or charge the battery when you’re up a creek. 
You get sure-starting electronic ignition. And 4 to 6 hours < if 
quiet power on less than a gallon of regular gas. 

You even get your choice of5S0-. 756- or 1100- watt models, 
each with built-in circuit breakers and a spark arrester muffler. 

See your John Deere dealer Then get lost. With a faithful 
companion like a John Deere portable generator by your side, you 
wont miss a thing. 

For the name of the nearest dealer, or a free fol deron John 
Deere generators, cal 1800-447 ‘9126(800-322-6796 ill Illinois) 
or write John Deere. Dept, 62, Moline. I L 61265. 





Nothing Runs Like a Deere 



we replaced a 28-y ear-old single-pane 
metal casement window with a new 
vinyl-dad wood casement window 
equipped with double-pane insulating 
glass. The left side, as viewed from the 
outside, opens for ventilation and 
cleaning. Casement windows also come 
with righthand vents and both lefl> and 
righthand vents in one unit. 

The first step in taking out the old 
window is to remove the exterior house 
siding or shingles from around the 
window. Take off only as much materi- 
al as is necessaiy to- uncover the win- 
dow trim. Using a hammer and a wood 
block carefully pound along the inside 
window jamb to loosen the unit from 
the house. Now move outside and use a 
pry bar to pull the window free. 

Next, modify the rough opening di- 
mensions, if necessary, to accept the 
new window. For the installation 
shown, the opening width and height 
had to be decreased slightly to yield the 
rough opening that was recommended 
by the manufacturer. 

Now, nail wood strips of the same 
thickness as the sheathing around the 
face of the opening. Cut the strips wide 
enough to bring the sheathing flush 
with the inside edge of the rough open- 
ing. Next, staple wide strips of 16- 
pound roofing felt around the exterior 
of the opening. The felt helps prevent 
air and water infiltration, 

Now place the new window in the 




Pface the new window Into tne rough 
opening bottom first. Keep pressure against 
the sill while positioning the top- 




Piumb the wfrtdow, then n*U through the 
holes In the vTnyi anchoring flange. Use 
large-head galvanized ot aluminum nails. 
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opening from the outside. While yon 
hold the window, have a helper check 
the window for plumb. Add wood shims 
where they are necessary. Then, nail 
through the prebored holes in the win- 
dow's Vinyl anchoring flange using 
large-head galvanized or aluniiniiin 
nails. Be careful not to strike the vinyl 
flange or it may crack, especially dur- 
ing very cold weather. 

Next, replace the house siding so that 
it overlaps the vinyl anchoring flange 
and then caulk around the window. 
Now you should move inside to finish 
the window interior. 



Since wall thicknesses vary, most 
windows come with extension iambs 
that allow you to build out the window 
flush to the finished interior wall. Ex- 
tension jambs are available in a variety 
of widths to accommodate most walls. If 
it is necessary , rip the extension jambs 
to fit flush to the wall. Then> nail the 
extension jambs in place and fill the 
spaces around the window with fiber- 
glass insulation. Be sure you don't pack 
the insulation in too tightly or its insu- 
lating value will be greatly reduced. 
Now. install casing molding and finish 
the interior woodwork as desired. 




Fit the extension jambs into the window s 
prerouted grown to build out the window 
jambs flush to the fnterlor wall 



Double-hung window 

This installation shows how to cut a 
new vinyl-clad wood double-hung win- 
dow into a typical wood -frame house. 
The installation techniques shown wiU 
differ slightly for other types of con- 
struction. 

For this installation, we made our 
rough opening cuts from outside be- 
cause the wood shingles were easy to 
remove and replace. If you p d rather cut 
from the inside — and repair the interi- 
or wall later — follow the approach that 
is shown with our roof window installa- 
tion beginning on page 109, 

Begin by marking the window's 
rough opening on the interior wall. 
Maintain a uniform header height with 
existing windows and doors. Next, 
transfer the rough opening position to 
the outside wall. Use a tong drill bit, 
known as an electricians bit, to bore 
through the wall at each comer of the 
opening outline. 

Be certain to keep the drill bit per- 
pendicular as it passes through the 
outside wall. Now, move outside to cut 
the window's rough opening. 

First, remove all the aiding or shin- 
gles located in the area bordered by the 
four holes. Next, snap chalklines from 
hole to hole to outline the rough open- 
ing. Then, using the chalk! ines ae 
guides, cut out the sheathing with a 
portable circular saw. Set the saw blade 
just deep enough to cut through the 
sheathing. Since the starting point of 
the cut is contained within the panel, 
carefully execute a plunge cut. Now 
pull the nails from the sheathing using 
a cat's paw and remove the panel to 
reveal the wall studs. Take down all the 
insulation that is within the rough 
opening cutout. 

The nextstep is to cut out the studs in 
the opening. In order to saw all the way 
through the 3 l ^in.-wide studs, two 
cuts must be made: firsE r a plunge cut 
with a circular saw, then a follow-up 
cut with a reciprocating saw to cut the 
last Vi to V* in. of wood that a standard 
size circular saw is unable to reach. The 



follow-up cut could also be mad# with a 
handsaw. Be careful that you do not 
saw through the interior wall during 
th# follow-up cute. 

Make the first cuts into the studs IV* 
in. below the sill of the rough opening. 
This will permit installing a 2x4 sill 
plate (actual dimension: lVi x 3-/ a in.}. 
Then, make the second set of cute fi 1 /* 
in. above the top of the rough opening. 
This will provide space for installing a 
double header made with 2 x6s (actual 
dimension: IV* x 6Va in,). Now move 
inside to cut out the interior wall 




Transfer the rough opening location to the 
outside wall by boring through the w«N 
with a long electrician's drill bit. 



Us# the rough opening lines drawn 
on the wall as cutting lines. Saw 
through the plasterboard with a 
drywall saw or compass sow, as shown, 
If the wall is paneled, use a sabre or 
circular saw, Next, break away all th# 
plasterboard from within the rough 
opening. Then, use a hammer to tap th# 
cutoff studs free from th# wall At this 
point, the rough opening will be ready 
for framing in. 

Cut a 2x4 ffill plat# to fit in the 
bottom of the rough opening. The sill 
plate is nailed to the studs remaining in 




Snip thjIkJines from hole to hole to outline 
the window's rough opening. Then, use a 
circular saw to ait out the sheathing. 




After making the saw cut* mat wlir form th# rough opening, puir out th# naib and remove 
the sheathing. Then, remove all the Insulation that fcs found between the wall studs. 
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Measure Vh In. Mow Ih* opening and 
make a deep plunge one at e«h jfcid to 
estate ish the position of the dll plate. 



Since a circular taw can't cut through the 
ftud entirely, use a reciprocating uw to cut 
the remaining *h tp V* irc of wnsod. 



After sawing through the studs at the *JJI 
and header locations, move Inside and cut 
out the plasterboard using a compass saw. 
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the wall These short studs, located 
below and above the window* are called 
cripple ejtudu . The cripple etude remain- 
ing in the wall will support the middle 
of the siU plate* but two more cripple 
studs must be added to support the sill 
at each end. 

Slip the two additional cripple studs 
inside the wall* one ta the right of the 
opening, the other to the left, and nail 
them to the nearest full-length wall 
stud. If the stud is boo far back to nail 
with a hammer, screw the sill directly 
to the wall stud using an automatic- 
return ratchet screwdriver or an elec- 
tric drill fitted with an extension bit 
holding a screwdriver tip. 

If the above techniques fail* then 
you'll have tq cut away the plaster- 
board to expose the wall interior. Note; 
When the window location is not criti- 
cal, it’s best to position the rough open- 
ing where the wail studs are located to 
best serve the installation. Finally, nail 
the sill plate te the cripple sLud>, 

Now assemble the double header for 
installation above the window. We 
made the header with two 2x6s nailed 
with a l /i in. plywood spacer between 
them. The spacer is needed to build up 
the header thickness to equal the 2x4 
wall stud width of 3Va in. 

When installing a large window; in a 
wall supporting a floor above it. build 
the header using 2xSs nr 2x106. Also, 
itH be necessary to i natal E a temporary 
bracing wall as shown in the roof win- 
dow installation, to support the ceiling 
until the opening is framed in. If you’re 
unsure of the structural requirements, 
chock with a local building inspector. 
Slip the header inside the wall above 
the rough opening and tee nail it into 
the full studs on either end- Then, cut 
jack studs te fit between the header and 
sill plate. Nail the jack studs to the 
nearest wall stud. Toe nail two more 
jack studs*“into the sill and header’— 
flush to the side of the rough opening to 
provide solid support for nailing the 
window and interior casing molding. 
These two additional studs are needed 
only if the first two jack study are set 
back away thorn the rough opening 



Whafs the only thing that cuts better than a 
Husq varna saw 7 A Husqvarna dealer. Because 
through May 31, 1985, your participating 
Hu&qvarna dealer's cutting up to $30 w off the 
price of selected new semi -pro saws. And to put 
an even better edge on the deal, he's offering 
three free saw chain stiarpenings. Just dip out 
and bring in the coupon below, 

All our saws feature excellent power-to -weight 
ratios, low noise levels and chain brakes as 
standard equipment. So that even without the 
price cut, we think a Husqvarna saw is a cut 
above the rest. 

*Off manufacturer'ssLiggestec! retail price. 



SHABP PEAL 



SAVEUPTO 30oNANEW 

HUSQVARNA 35, 37, 44, 50 or 61, AND 
GET THREE FREE** CHAIN SHARPENINGS. 

'Off manufacturer's suggested retail price. 

"Some defers make a small charge te remove and replace chain. 

(h) Husqvarna 

Thf Chain Saw Professionals. 

For the dealer nearest you consult your VS&llpw Pages. 

Or write Husqvarna, 224 Thor ntia Is- Avenue. EfcnsenviNe, Illinois 60 106 . 






edge. Now nail the sheathing and plasterboard to the 
framing around the opening. 

Next, in&tflll the window from the outside. Check the 
window for plumb and then secure the unit by nailing 
through the vinyl anchoring flange with large-head galva- 
nized or aluminum nails. 

After that, you should replace the house siding or shingles 
and caulk around the window. 

The next step ia to move inside and fill the spaces around 
the window jambs with fiberglass insulation. Again, be &ure 
you don't pack the insulation in too tightly or its insulating 
value will be greatly reduced. 

Now, trim the window interior with casing molding and 
finish the woodwork as desired FM 




Break sway the plasterboard and hammer the studs free. If you 
remove more than two studs, be sure that you brace the crillng. 




Drive the window header Into the wafl above the rough opening. 
Bulk! the header from two 7x4s with a l f*4ru spacer between. 




Install the winckrw from the outside and secure It by nailing through 
the vinyl anchoring flange. Then, you can replace the ihlngkz. 




CEILING 

syfpri 1001 

DO-IT-YOURSELF HOME 



FIX-IT FASTENING JOBS 



THERE IS NO BETTER TOOL 




SHOOTS A STAPLE WHEREVER rOU’D 

DRIVE A MAIL! FASTER! CHEAPER! BETTER! 



Made in 
America 
to the 
Highest 
Standards 
of Quality 
and 

Excellence. 



SEND FOR 
FREE HOW-TO 
BROCHURE 

cenlainirig 

application tips 

and money -sav^g 
ideas fof home 
fisc.it fastening 
uses oi heavy- 
duty staple pun 




Available at All Leading Hardware, Home Center 
and Discount Department Stores Everywhere. 
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WHATS NEW ABOUT 

ALL-VINYL WINDOWS 



These windows 
are durable, they 
work well and 
they’ll never have 
to be painted. 

BY JOHN H. INGERSOLL 

of vinyl window? m _ 

■ one step closer to the 'i 
maintenance-free house You 
won't ever have to paint the 
frame or sash, or worry about 
broken weight cords. You 1 !! 
have no worries about pitting, 
rusting or rotting, even if your 
house is dose to ocean surf. 
You!! have to replace a bro- g 
ken pane of glass eveiy now 
and then, but that job goes a S 
lot faster in a vinyl sash than ■ 

Ln a wood sash. 

How long do they last? *A 
lifetime," say industry execu- 
tives modestly. Well, it’s true 
the rate of deterioration for 
rigid polyvinyl chloride (FVC), 




AU-vtnyi windows now are available In ill the configurations 
offered by wood windiwj, Including bay, angled bay. casement,, 
awning, slider and double-hung models shown. 



the 



plastic used, is so slow 1 you would be 
hard put to spy damage to & window left 
out in all kinds of weather for 20 years. 
Even manufacturers of aluminum win- 



dows concede that a vinyl window 
might last as long as the house it 
serves. In fact, many aluminum win- 
dow manufacturers have been produc- 
ing vinyl windows as alternates for 



their traditional window lines. 

Everything darkens or 
fades eventually under the 
brutal ultraviolet rays of the 
sun. I asked vinyl window 
makers, "Doesn't white vinyl 
drift to off-white or yellow af- 
ter years in the sun?* Bert 
Sayer of Thermal Profiles ad- 
mitted that the color will 
change. He aaid, "After 50 
years outside, a vinyl frame 
might show some change if 
compared to the original eol- 
or, 1 * But none have been 
around that long. The vinyl 
window wasn't invented until 
1954— in West Germany— 
and didn't appear in the Unitr 
ed States as a prime window 
until 1968, 1 could not find a 
single manufacturer who had 
a serious complaint about col- 
or change. "The change is ac- 
ceptable, 1 " says Sayer. 

Vinyl window salespeople 
tend to promote energy saving 
as a big plus, but you should 

take this with a grain of salt. 

This new industry likes to match theTJ- 
values of raw vinyl 1.1,3) with those of 
wood (1.2) and raw aluminum fl4l6_0). 
The figures for wood and aluminum are 



How To Pick Quality Vinyl Windows 



pome toy planes, tractors, tennis rackets 
9 or any other manufactured items are 
good, and some are belter. Thu same is true 
of vinyl windows. Here are six ways to tell 
Lhe difference: 

1 Frames with double- wall, hollow-core 
profile are stronger by the very nature of 

the shape than single- wait frames Get a 
salesperson to show you a cutaway of the 
frame, as shown (far right i 

2 Buy the window that operate? the way 
you want. Some contain sashes that lilt out 
for easy cleaning. Others feature side-load- 
ing saahes that must be removed. A few 
provide neither convenience 

3 Look for welded mainframe oomers. A 
plastic weld melts a seam into a solid con- 



nection. which is easy to distinguish from a 
visible seam. 

4 Sash frames should not be welded. If they 

were, replacing broken glass would prove 
difficult. Also keep in mi nd that butt comers 
on sash frames tend to stand up bettor than 
mitered corners-. Q 

5 A mechanical interlock on both sashes of Z 
a double-hung window— formed by two L- f 
shaped flanges on the meeting rails — pro- jj 
videis a better seal for your home than ^ 
weatherstripping alone. 

8 Ask to see literature on air and water 0 
infiltration test result* a* directed by ASTM * 
D-40&9-S2 specifications. Any quality win- 
dawn will either meet or surpass these sped- 
Citations, 




Th# b«t vi/^ri ctoutfe-Juirig window 
tames mat meet with a metfwifcaJ J 
and double-wall, hollow-core frames. 
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The important part of your car 
isn’t how fast it goes. 



It’s how well it stops. 






manual. And if your brakes need 
maintenance, Mr Goodwrench has 
the right training— GIVE training, And 
the right parts— his CM Goodwrench 
replacement brakes. 

That's not all. Mr. Goodwrench 
guarantees his work, And all of the 
GM parts he uses. Just ask him for 
aJI the details. 

So keep that great GM feeling with 
Mr, Goodwrench and genuine CM 
parts at participating independent 
GM dealers selling Chevrolets, 
Pontiacs. Oldsmobiles, Buicks, 
Cadillacs, CMC and Chevy trucks. 



GM Goodwrench 
Replacement Brakes 

Engineered for your CM car by 
some of the same people who 
designed it. GM 
Goodwrench 
replacement 
brakes are power- 
ful. And GM 
Goodwrench disc brake 
pads have wear sensor signals 
that sound off to warn you when 
They need replacement. They're 
available from Mr. Goodwrench 
or from a GM dealer who sells 
quality GM Goodwrench parts, 
Ask for them. 



Brakes need power Horsepower: 

As Mr Goodwrench explains. "If 
a car is going 55 miles per hour, 
it takes a capacity of over 400 
horsepower to hold back alt that 
kinetic energy and stop the car 
in about three seconds. 

"That means your brakes have to 
be more powerful than your engine. 
Because even a 'hot' car takes about 
seven seconds to get to 55 mph. 

But to stay powerful, brakes need 
your attention. You see, brakes wear. 

"That's because brakes work by 
causing friction against the brake 
drum or disc on the wheel. And that 
rubbing causes a natural process of 
wearing away." 



So it's a good idea to see Mr. 
Goodwrench and have the brakes of 
your GM car inspected at the inter- 
vals recommended in your owners 




1 



LET’S GET IT TOGETHER.., BUCKLE UP. 



KEEP THAT CHEAT GM FEELING WITH GENUINE GM PARTS 







In Japan, where high-tech electronics 
are a way of life, they pay $714.93 
for an American-made radar detector 

(You can get the same one 



Even we were a little surprised. All we did 
was build the best radar detector we knew 
how. We sharped our first ESCORT in 1978. 
and since then we've shipped over 600.000. 
Along the way the ESCORT has earned quite 
a reputation— among its owners, and also in 
several automotive magexines 

Credentials 

Over the past live years. Car and Dnv&f 
magazine ha? performed tour radar detector 
comparison Jests Escort has been rated 
number one in each Their most recent test 
concluded "The Escort radar da lector Is 
dearly Ihe leader to the held in value, cus- 
tomer service, and performance , H T We think 
that's quite an endorsement 

Our Respcmsibifity 

One of the reasons for our reputation is 
our attention to detail. If we don't feel we can 
do something very well we simply won't do it 
That's why we sell Escorts direct from the 
factory to you Not only can we assure the 
quality of the ESCORT, but we can also make 
sure that the salesperson you speak to is 
knowledgeable And if an ESCORT ever 
needs service, it will be done quickly And 
it will be done right. 

SO States Orly 

And that's the reason we don t presently 
sell ESCORT? outside of the United States. 
Even in the countries that use identical radar 
(Japan and Australia, to name two} we know 
that we- couldn't provide the kind of customer 
service that ESCORT owners expect So we 
pass up the additional sales rather than risk 
our reputation. 



Dear Shr..," 

So we'll admit wo were surprised when a 
letter Inom one of our customers included an 
advertisement from a Japanese automotive 
magazine The ad pictured an ESCORT, and 
the price was ISS.QaOyen. Our customer was 
kind enough to convert that lo U S doHais 

Using that day a rate of exchange, an Amencan- 
made ESCORT was worth S71493 in Japan 
Further translation revealed the phrase "The 
real thing is here!' 1 and warned against 
imitations 




Econ 101 

Needless lo say we wefe flattered We 
knew that ESCORT had an impressive repu^ 
tation. put we never expected to see it "booh 
legged' into other countries and sold at such 
a prem ium. Bur the laws of supply and demand 
are not so easy to ignore. When there is a 
strong neod for a product, there is an equally 
strong incentive for an enterprising capitalist 
to fill that need And apparently, toaf s just 
what happened 



Easy Access 

Of course, it's easy for you to get 
ESCORT —just call u$ toll-free or write us 
Ihe address below The pnce is the same 
it's been for the sasl five years- *245. Qu 
a deal for whaf Ihe Japanese musl think ts 
the best mdar detector in toe world 

Tty ESCORT at no risk 

Take toe first 30 days wito ESCORT as a 
test. If you're not completely satisfied 
return it for a toil refund. You cant lose. 

ESCORT is also backed with a one 
year warranty On both parts and labor. 
ESCORT $245 [0» res .add 513.40 m 

TOLL FREE 800-543*1006 

IN OHIO, . 300*582*2606 




By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require IS day* 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Deportment 10Q-068-AQ* 
One Microwave Plaza 
Cincinnati. Ohio 45296-01 00 



Tun* in TsIWjaek «Hft Jwrry QalVin Arrmnw 5 wmWy Sunday evenings pn py trite rpdtPSWwn* LQMl Itshngt 
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ALL-VINYL WINDOWS 



m surprise to anyone who has heated 
water in an aluminum pan, or picked 
up a hot skillet by iti wooden handle. 
To be fair* you must pit installed win- 
dows against o m another. For data cm 
total window performance, I called 
Scott Werner, director of testing at 
Architectural Testing Laboratories in 
York, Fa, Here are hie figures for alu- 
minum and wood windows: 

WINDOW DATA 

Type C-Value 

Si d^le-jd&zed aluminum window 
without a thermal break 1.14 

Double-glazed Aluminum window 
without a thermal break 0 r 77 

DcubSe-gla&ed aluminum window 
with thermal break 0.64 

SmgkHgkaad wood wmdow 0,92 

Double glared wood window 0.55 

Note: C -value refer® to the mie of thermal 
conductance through a material,, 
concerning itself tm$y with the rmterial. 
U-mlues are numbers for thermal 
trammiesum, ti subtle difference that 
includes the values of air layers on either 
side of the material sample, Revalues, 
mast commonly meniianed rm insulation 
packaging, ore the result of HU, or the 
thermal resistance of a material and its 
air layers, 

Mot enough testing has been com- 
pleted on vinyl windows, as yetj accord- 
ing to Werner. 

However, he said the values typically 
are close to those exhibited by wood 
windows. You II notice the differences 
are not extraordinary. As Werner 
points out the glass* which account for 
most of any window, is more energy 
critical than sash and frame. 

In extremely cold weather, thin pan- 
els of vinyl aiding have bean known to 
crack when hit by a branch or football. 
What about vinyl window frames? 
"There are three reasons why that 
won't happen," says Ralph Vasami of 
Fiberlux, the first company to intro- 



Pioneer Vinyl -Cl ad 

I ntroduction of Andersen Corp.'s Per- 
maahield vinyl-clad wood window in 
1966 preceded the first all-vinyl frame 
window by two years. Andersen's prod- 
uct, produced in white and Terratone (a 
bronzy brown l remain* unique in the 
field. Its window m the only me with 
wood member^ encapsulated in vinyl. 

The U-value (see tain! of a §kand&rd. 
i doufrfe-jglazed Permashield window i# 
0,52, and when fitted with new high- 
performance gloss, its U- valve ii 0.30. 
The glass. double glazad, Sims a micro- 
scopic metallic coaling- on the third glass 
surface, counting from the outride — a 
coating that’s nearly invisible 
Andereen is by no means the only 



dure a vinyl prime window in the Unit- 
ed Stales. Vaa&mi ifl also chairman of 
the newly formed Vinyl Window and 
Dwr Institute in Me w York. "First, the 
wall thickness of a vinyl window frame 
is greater than that for siding. Second, 
a window frame is less exposed to 
weather than siding. The temperature 
of the outside frame fare is influenced 
to some extent by the room tempera- 
ture impinging on the inside fare. And 
third, most of the material going into 
vinyl windows today h high-impact- 
modiftod PVC — m short, tougher." 

Standard specifications 

As a sidelight, in I&B2, the American 
Society for Testing and Materials 
CASTMj published standard specifica- 
tions for FVC prime windows, labeled 
D 4099-82. In ^ome wa ys i the ASTM 
specs grace the vinyl window industry 
with recognition, in addition to estab- 
lishing performance standards. 

Yet, there are people who knock 
vinyl— in any form. One of their rally- 
ing cries is "Fumes from burning vinyl 
will kill you!" Here are the farts: 

First., PVC does not bum unless ex- 
posed to a continuous flame (a blow- 
torch or total house fire). When ex- 
posed, vinyl will char not bum, Take 
away the flame and the charring slope. 

Second, fumes from charring vinyl 
include hydrogen chloride (HC1), but 
not at toxic levels, carbon dioxide (CQa) 
and wbon monoxide (CO), Odorless 
CO can indeed kill It F s the same CO 
that cornea from, burning wool, cotton, 
wallpaper, wood flooring, wood fram- 
ing, paint, and hundreds of other ordi- 
nary household materials. Just to set 
the record straight, wood al&o throws 
off toxic, corrosive and carcinogenic 
chemicals, such as formaldehyde, bon* 
zene and acrolein. 

As Juliette Lang Calm, the director 
of the Vinyl Window and Door Inati- 



Wood Window 

wood window company employing: FVC. 
Jehu Jamboi^ a research spedalis* for 
Prefife Extrusions, Easting, Minn., a 
vinyl component maker, estimates that 
7B percent of all wood windows employ 
PVC in some capacity. 1+ Som& oampa- 
mtfrf says dambofe } , "are cladding the 
exterior wood members wiih vinyl, but 
ml snrepauLaliiigtbe wood* as Andersen 
dreg Otbere om PVC for jamb Imcre* 
silLs, built-in weatherstripping or glaz* 
iny bead#. Some are laminating roll- 
formtri alirnibrnm to the outride of wood 
window frames and omb* 

The aim in all cases ia lo lower mainte- 
nance and smooth out the operation of 
wood window#. 



tube, euma it up, ”A massive house fire 
producing a toxic atmosphere beyond 
the tolerance of human life ia necessary 
to char enyugh vinyl to constitute life- 
threatening conditions. Vinyl ia a sec- 
ondary, not a primary, hazard in a 
bouse fire,* All in all, vinyl windows 
are worth your attention. Now, what 
about the bottom line, coat? 

Where vinyl windows ere Bold at 
retail, the prices are attractive, From a 
big him beryard outside Hartford, 
Conn., prices for a 3 x fi-ft. double-hung, 
double-glazed prime window with 
screen stacked up like this: 



Window 


Coat 


FVC (vinyl) window 


$105,30 


Aluminum window 


115 A3 


All-wood window 


12442 


Vtoyl-ciad wood window 


174.7? 


The trouble is, although vinyl win- 



daws in some styles are sold through 
Sears and many of the big building 
material supply outlets, this relatively 
new product i& by no moans available 
everywhere. For example, when I 
called eight yards in the Connecticut 
area only two offered vinyl windows for 
sale, and three drew a blank when 
asked about the units. 

Meet likely, you will get an ad from— 
or hear about — window dealers in your 
area who want to sell and install vinyl 
replacement windows If you don't want 
to do the job yourself, it's worth talking 
tg one of these contractors. Be Sure to | 
check out references and reputation. 
Then, expect to pay from $185 to 5300 
per window for the job. Some owners 
have paid over $409 per unit. ""It's 
whatever the traffic will bear," admit- . 
ted one industry exec. 

Replacement windows are big busi- 
ness today, and worth considering if : 
(PImss rum to pego 130} \ 




Vlrryf-cFatJ windows, Ifte the ArKlenen 
model above, are made of wood. Surface* 
exposed m weather are encased In vinyl. 
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JH Lowest Price In The USA ! 

ajart Computer System Sale 

• Students * Word Processing • Home * Business 




Rated “Best Buy" by Consumers Digest Buyers Guide , January J9$5 



LOOK AT ALL YOU GET FOR ONLY 



$449 



©Atari 800XL 64K Computer 
©Atari 1050 127K Disk Drive 
© Atari 1 027 Letter Quality 20 CPS Printer 
Atari Writer Word Processer 



LIST PRICE 

$299.00 

399.00 

399.00 

79.95 



AIF connecting uiblfli and lnt*rfac*5 included 

TOTAL LIST PRICE $ 1 , 176.95 




MONITOR OPTIONS: List sd» 

■V 12" Hi Resolution Green or Amber Screen $199.00 99.Q0 

■■'t 13” Hi Resolution Color $399.00 195.00 

Add for Connection Cables and $10 tor UPS 

IS DAY FREE TRIAL. We give you- 15 days fa try aul this ATARI COMPUTER SYSTEM 1 ! If it doesn 1 meei your ewped&lions. ju$t send il 
hack rou* prepaid and we will reFund your purchase price* 1 

9* DAT IMMEDIATE REPLACEMENT WARRANTY M any of the ATARI COMPUTER SYSTEM equipment or program* Foil due ro foully 
workmanship or material we will replace if IMME&i AttLY with no service charge! ! , 





WHY PM READERS NEED MORE 

HOMEOWNERS INSURANCE 




BY WALTER L 
UPDEGRAVE 
Drawings: Howard Lewis 



Vatir workshop is. only qtw qf thf reasons you m*y need more IrtiwarKe coverage 



r e average homeown- 
er who limits himself 
to cutting the grass or 
raking leaves in the hack 
yard, can probably get by 
with a standard homeowners 
insurance policy. But. as a 
PM reader, you're probably 
far more active than moat 
people. You may well have a 
workshop or garage fully 
equipped with professional 
quality tools that allow you 
to take on more jobs around 
the house — everything from 
routine home and oar main- 
tenance to ambitious home 
renovation or engine rebuild- 
ing projects. More likely than 
not p you also own high-tech 
audio or video equipment or a 
personal computer 
As a result, you need above 
average insurance protec- 
tion, particularly in a few 
key areas. The following 
checklist, designed for PM 
readers, can help you review 
your present coverage, decide 
if it's adequate and, if not, 
suggest ways to improve it. 

Personal possessions: 

Most insurance policies put a limit on 
how much you can collect for stolen, 
destroyed or damaged personal prop- 
erty, This limit is a percentage, usual- 
ly 50 percent, of the coverage on the 
home itself So t if your home is in- 
sured for $80,000, the standard policy 
would cover personal property losses 
up to 340,000. That may sound like a 
lot, but it's not. 

"Most people tend to underestimate 



the value of their personal property," 
says David Hurst of the State Farm 
Mutual Insurance Co,* "especially 
when you look at what it costs to 
replace it." For example, a workshop 
that cost 35,000 to stock over the past 
10 years could cost mare than double 
that to replace today. Add to that the 
coat of replacing furniture, rugs, 
clothing, televisions, stereo equip- 
ment and major appliances and the 50 



percent limit isn't difficult to reach. 
Besides this overall limit, most poli- 
cies also act much smaller limits for 
specific items. Here are some typical 
examples: a 32,000 limit for firearms; 
SI ,000 for boats and outboard motors, 
including trailers; 31,000 for other 
trailers; S3 -000 for a home computer, 
if also used for business purposes; 
32,500 for silverware; $200 for loss of 
money, gold or silver; and $1,000 for 



coverage * 



Those with varied 
interests and 
tools often need 
more insurance 
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HOMEOWNERS r INSURANCE 

jeweliy, furs, and precious stores. 
These limits are the maximum you 
collect for each loss. So even if the rifle 
collection a thief stole cost $6,000, the 
most you r d -collect is S2..00O. 

Better protection: But there are 
several ways to improve your cover- 
age. One is to increase the overall 
limit for personal possessions by opt- 
ing for a higher quality policy. For 
example* by going from State Farm's 
bade to its more comprehensive 
"Homeowners Extra” policy, the per- 
sonal property limit climbs to 75 per- 
cent of total coverage. On an SBO r OOO 
policy that means an overall limit of 
$60,000 for personal possessions— a 
hefty increase from the $40,000, or 50 
percent, limit. Youll pay a higher 
premium, but the cost is moderate 
relative to the extra protection. 

The limits for specific items can also 



Know the difference between replacement 
vaJue and actual utm vaJue coverage 
for your personal paste ulom. 





a special computer policy, depending 
on the protection you need. 

And certain one-of-a-kind items, 
such m fine art and collectibles, are 
often insured for their "stated' 3 or 
^agreed” value— a figure you and the 
insurer reach by appraisal or docu- 
mentation such as a sales receipt, in 
auch cases, an occasional reappraisal 
makes sense to keep the coverage 
current with the value of the mmL 
Replacement cost coverage: 
Choosing the amount of coverage isn't 
enough. You've also got to know the 
difference between the two methods of 
reimbursement: actual msh value 
and replacement value. A quick ex- 
ample shows why. Suppose your ste- 
reo system is destroyed in a fire. You 
bought the system five years ago and 
it costs $1,200 te replace today. With 
replacement value coverage, your in- 



be raised via an endorsement or float- 
er. An endorsement is an addition to 
your policy that protects specific prop- 
erty. You could raise the limit for 
jewelry, say, to $&,000 or more by 
adding an endorsement. A floater, so 
named because it "floats” with the 
property it insures, provides broad, 
all-risk protection. A floater on power 
tools covers them wherever they're 
used— no matter how far from homel- 
and would also provide protection 
against such mishaps as dropping or 
otherwise damaging them. The cost of 
floaters and endorsements varies di- 
rectly with the property value. 

Some items are better protected un- 
der t heir own separate policies. If you 
restore antique autos* for instance- an 
endorsement or floater isn't the an- 
awer — a special antiquefcla^k auto 
policy is. Personal computers may be 
covered under a homeowners policy or 



Homeowners, insurance li designed for personal, not business, use of your home. 




suranee company would reimburse 
the coat of replacing that system 
now— $1,200 (minus your deductible). 

But actual cash value coverage— 
though still baaed on what it would 
coat to replace the system— pays only 
the depreciated value. If the insurer 
assumed a stereo has a useful life of 10 
years* they'd pay you only half its 
replacement cost, since your system,, 
now five years old. has theoretically 
depreciated to half its value. Instead 
of a $1,200 settlement, you'd only get 
$600. Replacement value coverage 
costs a bit more, but usually the extra 
protection makes it worthwhile. 

A quick note on deductibles. Most 
insu rance companies offer deductibles 
ranging from $100 to $1,000. In event 
of a Joss, you're responsible up to the 
amount of the deductible and the in- 
surer covers the rest. You cart lower 
your annual premium by raking your 
deductible — -going from a $100 to $500 
deductible, for instance. But, in the 
event of a loss, the insurer will only 
pay for damages in excess of $500 
instead of $100- In short, you're tak- 
ing a $400 gamble r Before changing, 
make sure the potential premium eav- 
ings w&rr&ntfl the extra risk. 

Home workshop: Your homeown- 
ers policy should cover the tools and 
supplies you keep in your workshop. 
Also, the liability coverage in your 
policy will protect you from problems 
that could arise if someone working in 
your shop were fry mred But there ore 
two areas- concerning workshops that 
deserve special scrutiny. 

If you’ve set up your shop in the 
basement, take special cane to guard 
against, flood damage. ''Homeowner 
policies do not cover flooding,” say a 
State Farm's Hurst, The same usually 
goes for earthquake and hurricane 
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damage. If you live in an area prone to 
such disasters, check with your agent 
about special coverage. Private insur- 
ers shy away from flood insurance, so 
you may have to turn to a federal flood 
insurance policy. 

A workshop in a garage or other 
building that is not attached to your 
home also may need special attention. 
Standard policies limit the protection 
for unattached structures to 10 per- 
cent of the coverage on the home. So 
an $80,000 policy on your home would 
provide only SS,000 in coverage for 
your garage workshop. This* $8,000 
limit applies only to the structure; the 
contents would be insured tinder the 
higher limits of the personal posses- 
sions portion of your policy. Still, if it 
would cost you more than this 10 
percent restriction— $£ .000 in this 
case— to rebuild your workshop, you 
should get coverage consistent with 
replacement costs. 

Business or personal use?? 
Homeowners insurance ia designed to 
cover the personal, n&t business, use of 
your home. The difference may he 
critical since your insurer can refuse 
to honor a claim that arises out of 
business activity conducted at home. 
Sometimes, the Line is clearly drawn. 
Selling on a one-time basis a piece of 
furniture you made in your workshop 
wouldn't amount to running a busi- 
ness. Buil ding custom -made furniture 
fpr a long list of -clients would. But the 
distinction can get fuzzy. Would writ- 
ing one or two computer game pro- 
grams a month constitute a business? 
How about repairing autos -on week- 
ends in your garage? 

A general rule, says Mary Zavada of 
the Insurance information Institute:, a 
nonprofit agency that ofifers informa- 
tion on home and auto insurance,, 
would go something like this; If it'& 
done regularly full- or part-time for a 
profit, then, it's most likely a business. 

There are two ways to cover busi- 
ness activities at home. One is to add 
office coverage to your policy for such 
activities as arts and crafts shop®, 
photo studios and other small busi- 
ness ventures run out of the home. 
But for a 1 arger busi ness, you T I proba- 
bly need a commercial policy. Thiers's 
also the problem of proper insurance 
for people doing work around your 
home, Is the liability coverage in your 
homeowners insurance enough, or is a 
separate workers' compensation poli- 
cy required? Again* this is a gray 
area. Hiring a neighbor's son to mow 
the lawn occasionally is at one and of 
the spectrum- keeping a live-in maid 
is at the other. Soma where in the 
middle is the babysitter who comes to 
your home four times a month. 



If you make a sub-slant l*r Improvement to 
your home, you should raise your coverage 
tq reflect the increased replacement value. 



"There are wide variations among 
states in this area as far as cost and 
who has to be covered, 11 sayfi Hurst. In 
California* New Jersey and New 
Hampshire* ho says, homeowners pol- 
icies include coverage for most domes- 
tic help. Other states may require a 
workers" compensation policy depend- 
ing on the number of hours worked a 
week and the length of employment. 
Many policies, myn Hurst* make al- 
lowances for a "casual" employee- 
one who is not hired on a regular 
basis. But there are borderline cases 
and, to be on the safe side, you should 
consult your insurance agent. 

Home improvements; If you make 
a substantial improvement to your 
home-— such as addi n g or renovati ng a 
room, or converting an unfinished 
basement to a family room— chances 
are your coverage should be raised to 
reflect the increased, replacement val- 
ue of your home. According to Hurst, 
the agent would account far the im- 
provement either by reappraising the 
home — particularly in cages where 
extra rooms or more square footage 
have been added—or* possibly* by in- 
creasing your coverage to reflect the 
cost of materials and labor used. 

While many of today's policies have 



an automatic inflation index to keep 
their coverage in pace withinfiation* 
you shouldn't rely on this feature to 
cover home improvements. Sums up 
Zavada* "'Whenever you are doing 
anything that's major— and I consider 
$1,000 or more major— you really 
should check with your agent. 11 

Hard-to^repluce home*; A home 
whose replacement value is well 
above its market value may require a 
special policy designed for older and 
hard-to-replace homes. A good exam- 
ple is a vintage Victorian with origi- 
nal panelling, intricately carved 
staircases and authentic gingerbread 
woodwork. To duplicate such work- 
manship and materials today would 
cost a small fortune — almost certainly 
more than the house would fetch on 
the market. But an older home policy 
allows you to insure the home at a 
tower replacement value. In the event 
of damage, the insurer will pay for 
returning the home to serviceable 
condition, but not with materials orig- 
inally used . The idea, explains Za- 
vada, is that "your prime interest is in 
having a house, not necessarily repli- 
cating every detail " 

This type of policy may also be the 
right choice for a home whose market 
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value is much lower than replacement 
value because the neighborhood has 
gone downhill, In fact, an older home 
policy may be the only choice. Bays 
Hurst, since insurance companies are 
wary of insuring homes tor mare than 
their market value. That presents 
what we call a moral risk/' says 
Hurst. Loosely translated, they arc 
afraid you'll burn dawn the house for 
the insurance settlement. 

Home warranties: Besides insur- 
ance, there's another type of coverage 
available for the home; home warran- 
ty protection. How do the two cover- 
ages differ? M Regular homeowners in- 
surance covers you against fire, theft 
and other types of damage/' says Mi- 
chelle Right of Ticor Home Warranty 
in Los Angeles. "A home warranty 
plan covers breakdowns due to normal 
wear and tear/" Although such war- 
ranty protection is available from 
companies around the country, Kight 
claim* that "a lot of people don't even 
know they can get it. ,h 

Most warranty programs cover 
breakdowns in the plumbing, heating* 
cooling and electrical system and in 
major built-in appliances such as 
dishwashers, garbage disposals, mi- 
crowave ovens, ovens and ranges, and, 
hot water heaters. Depending on how 
bad the damage is, most companies 
will either repair the item or replace it 
with one of comparable quality. 

However* most warranty plans now 
on the market are geared toward pro- 
tecting people who are buying or sell- 
mg a home. As a result, most are 
available only for used homes being 
sold. Costs of home warranty plans 
vary* but Ticor’s warranty runs about 
1300, which can cover the seller of the 
home during the listing period and the 



Horne warranty poiitJes 

cover breakdown! if>. 
appJIam-et and major ' 
mechankal systems. * . 



buyer for a year after the sale, Often, 
the warranty can be renewed yearly. 

”We think anyone who punch ases a 
home over three years old should con- 
sider a homo warranty/ 1 says Kight, 
who chi i ms major home systems and 
appliances start running into prob- 
lems between the third and seventh 
year. Kight admits the coverage isn r E 
exactly cheap, but notes that replac- 
ing hot water heaters and furnaces or 
repairing serious electrical or plumb- 
ing problems easily can cost several 
hundred dollars. 

line decision to buy such coverage 
should be based on the ag e h condition 
and quality of the appliances and 
home systems and the likelihood of 



their breakdown. Also, check for origi- 
nal warranties that may still bo in 
effect for gome appliances. Given the 
relatively sleep premium, home war- 
ranty plans don't pay if the home has 
new equipment of high quality 

Keep good records: If a major lire 
or other disaster wiped out your home, 
would you be able to document exactly 
what possessions were destroyed and 
attach a value to them? Probably not. 
That's why it's wise to make an exten- 
sive, detailed inventory of all the 
property in your homo, garage and 
workshop. As you buy new items > add 
them to Ehe list, and keep as many 
receipts as you can, especially Tor larg- 
er purchase*. All this can help you 
better document your claim in the 
event of damage or total loss. "And 
keep a copy of the inventory away 
from home, in a safe deposit box or at 
your insurance agent's office," adds 
Hurst. That way if your home is 
destroyed* your inventory is safe/ 1 
Re member, finally * that insurance 
isn't something you buy once and then 
forget about. It should be reviewed 
periodically to make sure it fits your 
current needs. Also, no policy is writ- 
ten to cover all possible situations or 
problems, If you think your coverage 
might be inadequate in some areas* 
talk to your agent about it before 
disaster strikes. For free brochures on 
home and auto insurance, write the 
Insurance Information Institute at 
110 William St., New York* N.Y. 
10038 (include a self-addressed^ 
stamped envelope j. The Institute also 
takers questions on its toll-free con- 
sumer hotline: 800-221-4054. if € 



Keep de tailed records: to document 
exactly what possessions you have 
and what their value hs. 
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Don’t Miss These 
Smash Hits! 

* Drt Ltppgr-d - f^roinania 74HO? 

* SttlOIBIUDefty 12015 

* Chcagol 1 207&3 

* Hi* A LUISS &1 Kitt 1311 3 

* Pf rlir jps Virtue V-O' niK M/52 

* MihpPo:1 TNfAIcpn,' 14714 

M.jtjir.j Ci^: = ■ V-Du ij-Et 31563 

* ThBBinCh.lMSOiindirKkl m?b 

* John &hf*der - Too Goal 31/ 55' 

ft Urban Chipmunk 44391 

■ Krgkjus. Thn&itl 1161 5- 

* r.n-UD'i TjIkShflw l-lttlj.' 

■ BhI Or Tftf Beach Soys 23946 

* E^rnmm&nNrt AJiQI H.fei 11622 

* JaiAsnn 5 Cl HiH 44149 

* J&hnCCug*r Uh-Hiift 4*11 7 

* toSpra^itet HarrJToHoW 43667 

* FlDfTTflSW r*lRS r h!{itn 24&&F 

* JcthcyOsboin* DOfl'rSiap 437?4- J 

* DenT^DeTOuwfeHrlMmn 445 t 9’ 

* seers ifiounatrjcIO *3frH' 

* late Rabbm k*iV H r ffl&io 

*t¥firhfli!OS Lb -64 *3542' 

* Ha-^CVikiin-tg J, /HEZ0 

* £ hnn-John BreaKi-ig Hqarh F4655 

bill 79 

* Arr-ftMum^ill Hits W530 

* Twn 01 ft KnJ ^SthintflndU 446*fi 

■ L«un(ilRic?iit 44154 

* j*flcisonSwship Nuclear 43S9I 

* Rush" G™ Under Pr*$ $urt S-1TA6 

* r-AiLiftd Sisler Slav Hi^narv 315*0 r 

■ Etvrs Recto ttMr 

* Gnkfcn Earung Heavy Being 3440G’ 
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* 6ms &31H3 
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* Fompinr «kd 4« l&l Hilal 5417 



.WITH NOTHING MORE 
BUY EVER! 



Start with 4 tapes or records for only \t 

PM Ltlffik^g Hrt£ 'ihiVllJT-J ""in CIlib r-wn-Ciori 

Buy just 1 smash hit in one year’s time. 
Then get | bonus album of your choice. 

Enjoy 0 albums for the price of one 



Nothing more to ImquIMER! 



START SAVING NOW! 

Slart Now with * HU Alburn* lor 1*i Yk*. pick any 4 cassaflas 
records or 9-lradk tapes lor iuS-1 1C Then agree lb buy only I more hit 
St regular C lub price 4 usual ty- -S8.9B lo $9.9B) . . . and take up Id one full 
year ip do n Then you’ll be Afrio to chocs* a irn bonus tape or 
record That’s 6 smash tins hr the pne® erf one and ihertfc nothing 
mflTflto buy , 01 / 6 t! 

Ho Further Obligstfon Whalweverl Ms all up Id you' You buy whal 
ypy warn ... when you warn to. T>HS ■& One tape and record offer lhal 
teplly is difTwnit, And you pGCAal th& iavirtga 1 
Exciting "MBrnfaera-Only'" Oewflla, Cfcw WU WVO*. you'll receive 
your sotecnpupo to wr exclusive msgaumg MEDLEY Each issue is 
Crammed with hundreds of hrts-many as low as Si. 99 10 S3.99-piuS 
ybuf leatured "Sotectron or Ihe Month' 1 in your favorite category fn 
all, you'll have 19 convenient, sbcp-fll-honve opportunities ayeai 
It* Ea*y to Gel Ytauf Favorite Hfflf H yog want the "SeiBelion ol ihe 
Mondh; do rvih^ng. II will be sand to you automatically If you want 
other seieciions. or none, yust Indicate your preference on ihe card 
always prtmded. ... and mail it back to us by the crate specked You"* 
always have at least 10 days id decide Elu-i if you don't, you may 
return your "-Selection erf Ihe Month" At our eApense lot 1uH credit As 
a member sm good- standing, send no money when you order, well bill 
you later A shipping and handling charge t% added to each shipment 
Free Album*! ml The sooner you purchase your 1 hil at regular 
Club poo*, me sooner you ! enjoy our Bonus Plan. 

10-Day Free THalt Listen to your 4 big hi& tor a M 19 days ir nol 
satisfied, return them for a prompt refund You risk nctifang 1 Sb (fori l 
delay Pick your hils, write Itieir numbers nr Ihe bokee at right, and 
mid today r 

nu 2W THJtnF MARKS USED H THSADV T 
m PflflP Of VARIOUS TRADf MARK 
DWNH5 TMK|$1 * RC^CbflFbfLATl^ 

RGAMLiiitayiH 6556 F 30lll 5l lnd-JPJ»4 IN *6291 



RETURN THt5 COUPON. .TOO AT 1 
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Mill 1 d: RCA MDSI C SER VIC E 

P.O. BOX RCA 1 H INDIANAPOLIS, IN 462^1 

Enclose K HesB? 6C^[ my Inal mEmberitiip in the RCA Music 
Servtoe and send m Ihe 4 hits I've indicabM hr«c under ite terms 
miftned m ihrs BdvBdismenl i agree to buy pusl l mare tut at regular 
Music Service price m 1 year's iime-stter wnich f will TecewE a tree bonus 
^ (ir reccni Then t wncsi my membership (A shipping and Fundling 
tJUrpe IS Ifrted Ip each shiprngnt ) 



0-TfiACk TAPES* 



0 I rnosl irrlpniiAaid in Lhe- toUawing lypa d\ mu^c-bul I am ahvpys 1r« la chaa^a 

hom frtH f calogof y jctieck wv^f 

1 LJ EASY L1SUNIHG | Instrument- Vocar Moods I Z I I C-99NTAT 
3 □ HARD HOCK 4 [ 1 POP/SDFT ROEX S H CLASSICAL 
RLI5H HE THESE 4 SELECTIONS l.ndcnltCiv nuftWcrl 

,--- ] 



r: mr 

I MRS . 

r miss 



iPleBMPrmll 



APORESS. 
CITY 



., APT . 



. STATE . 



TELEPHONE < 



AjsbC M r 



a ! 



© ^eyfldb^ S nwHilfti □ yw □ newer 

ftC* »t/5*C SERVICE m i gm yj rpqu?« iOtfflinn^i WtomflUH! p rc^cd 417 wfliQiicr. L«rnlwJ 
1g rnr* mflrrJ^s. Mrtinpnlal U £ A only: nrt mfmtMrsIVp pf r ImWf LDCJl tli« n irry. ^11 Ih hMbU 



t_ 



vltera mirt Ed | *f nptmrfll|*lf h 6-1rtck 



U-8L| i^v^i | 



fvgl 






Wmtmaskr Variable Speed Power-Feed 



LANER/MOLDER 
JOINTER/SANDER 

SAVES YOU MONEY! Put [Ills vtnsatilt pgw?r tOOE 10 work in ytmrciwn s. hop, Sw 
hern* fast it pB_vi Ibr Itstlfl Quickly converts Iow-mse rough lumber inio i a.1 gable finished 
alflck. Turns oui perfect qktaj1jtT-rmiiid r casmjg, base mold, I 0 rt£u£ & ^n*vc ... nil 
popular pamTfls . . . any custom drcign. Joints super-miecdgcv, squared stock beveh 
and chamfers. 

MAKES YOU MONEY! N'ou you can nan your own high-profli business 
selling all types of rcullwork SO lumberyards, cajpentqriL contractors , picture frames, 
do-it-youraeifcn. Use it to make grandfather docb P gun cabinets- furniture, lc>h r planlef*. 
fwireh -swings, benches, panting, flooring, In (act. Shis oiw power- feed tool opens up a truly 
astonishing range of products you can make and sell. 



AEnlQt I Bli jfOu ffijtil 
back to pl-aning wtthauS 
tfiWQMe, 
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New Sanding Attachment 

Quickly converts machine so one 
available . CcutHJSbenl power Feed 
irregularities caused by hand -sanding meibod. 

Revolutionary Quick-Change Molding Head! 

Exclusive patented design Icts you mold up ro ux passe ms in a 
■h i n^.le- Eliminates [mre-conhiiminit %el-ups. Uses Low- 

C 0 *[ Cutterbil.s. Makes il easy to produce patterns im possible 
ui duplicate on any Lsrher planer 



WOODMASTER TOOLS, INC., DEPT. PP43 
2908 OAK • KANSAS CITY, MO. 641 OB 



□ YES! Please ruKh me your 
FREE Information Kit plus detail* 
on your 30-DAY FREE TRIAL 
GUARANTEE: 



HWt 

ADDRESS 
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ALL-VINYL WINDOW! 

your old sash is worn and leaky. The job 
is messy, but not overly difficult, and 
instructions are available where win- 
dows are sold. Installing vinyl is easier 
than replacing old wood windows with 
new wood windows because wood units 
are produced in stock sizes . You buy to 
the closest window opening measure- 
ment and shim or fill the voids. Vinyl 
replacement windows are custom-made 
to fit your window openings. 

Finding what you want 

Though not every vinyl window mak- 
er produces every style or window, if 
you look hard youll find what you 
want. Every style— double-hung* sin- 
gle-hung, storm, slider, casement* bay, 
bow, box bay, awning, basement and 
even greenhouse windows — are pro- 
duced in vinyl by one or another of the 
companies listed on this page. Most also 
make sliding glass doors, storm doors 
and in some cases, patio doors of vinyl. 
At present, you can choose white vinyl 
frames or a few shades of brown. More 
lively colors are promised for the fu- 
ture. As with any product made of solid, 
rigid PVC, the color is the same 
throughout the thickness of the vinyl. 

To date, vinyl windows have cap- 
tured 16 percent of the total U.S. win- 
dow" market* and industry pundits fore- 
see taking more than 30 percent by 



1999, Where will they turn up next? 
Vasami predicts it won't be long before 
vinyl framing supports residential 
greenhousefl, and sees this window 
turning up soon in the manufactured 
housing area. But the real sleeper, he 
says, is the boat business. Millions of 
frames for windshields and portholes in 
pleasure boats may turn to vinyl and 
away from wood and metal, neither of 



The Jci I JijVl'i hff ujnipjiri it*? produce Vlftyl iViftdew* Of 
components readvlcr asitenabk 1 ta tom. pan v * put i fi , 
cations b.>- local fabricators. 

Aero Ejrtru&ion C 013 J.. 3015 Ratlevue Aye. WlI- 
imnjfEqn, Pel- 

Abide Tnc. ikm 2010 , Akron, OJiio 
Aaaociated Laboratories Inc., Box 15705-, Dull**, 
Tex. 75215 

Baltiromr Thermal Window Com , 50S South 
Cawn Avt. s 0altimom, Md. 21S29 
Beryamin-Kobben: Inc.. 2623 South Stewan Ave., 
CKicapo. ILL. 606-16 

Bernard Industries 4123 Glen ^--aod Rd.. Brooklyn. 

m.v. mic 

C \ E Enterprise. L900 Thomas RtJ , Memphis 
Tenn. SSI 34 

CertaLnTeedi Corp . Box 360. Valiev Forge, Pa. 
10432 

Fa-sKi^nwflJI Products Co. Enc . 24351 IndopLex, 
Farmington Kilter Mith 48013 
Fii^rLux lot . 5® SouXh T erraet Ave,, Mount Vtfr- 
ckhs NY I055Q 

Fox PlaaLiaiCorp., 451fl Tavtarsville Rd., Dovtiffi. 
Ohio 46424 

Great Lakes Window, 1811 Monroe St , Toledo, 
Ohm -ir 

LE.A. PYudUrbi J n r , 2642 Rosattk Si-. Jackson- 
ville, FLa. 32204 

Mercury LxceLiiro tnc.. LI 73 Silas Deane Hwy., 
WetherEiieJd. Conn. 06109 
PtpLyrTVn Qp, p 30<!3 North Braddoek A^e-, Pitts- 
bur«h,Pft 15208 



which stands up to fresh or salt water. 
PVC. on the other hand, is unaffected. 

Every new product goes through 
rough times starting up. Vinyl win- 
dows were no exception. Now, with 
millions in place and surviving well* 
you can trust the product. In fact* vinyl 
windows may well prove the product 
that makes ''plastics" a desirable word, 
shedding its former inferior image, m 



RamsnEloTi BuLldinp Prod . IW'i Andrews Rd 
Hick*vi]lc. N.V 118(3 3 

Rein:. Window MFr Co. Inc., 100 West 7th St., 
Bayonne, N'J. 07002 

Season- ALl induatriee Inc., t -USO V^ajme Ave.. Indi- 
ana, Pa 15701 

Slocomb Indnslnes Inc., 9410- WslmittfWri. 

uh. \wm 

Styline. Hv^- HN, Walworth, Win 63131 
Thermal Mfe. Corp., 321 Stfulh B3vd.. Oak Park. 
Ill S0S02 

The mi a I Proftlea Inc.. 100 DuPont St., PJainview. 
NY. 11 BOB 

Twin City Sro-rm Sash Cc .. 2645 Lfluisiana A>y 
S outh. Minntapoltfi, Minn 5^426 
Ultttfeb Ok . 1050 Hook Rci , Victor. N.Y. 14B64 
Visivlesst Inc. 4&?vl l^nslne Potteriii.nlle. Mich 
18876 

Vinylium Carp , L Thermal Way, Pittsburgh, Pa 
15221 

Vinyl Building Products Inc . 1 Banian Rd.. Oak- 
land, N J 07-436 

Vinyl Sash. 800 South Pino 9l. a Waocmia. Minn 
65387 

Vinyl Shi*M Ipc- 1 5830 Schaefer Hwv., Detmit r 
Mich. 43227 

Vinyl Therm- 321 West 03rd S[ . Blmminiflon. 
Minn 554 20 

Vvm-jc Cn-STpi.. 2100 Ohin St., Pitt^bargh, 
"15212 

Wikara Window Mfg. Co Ine.. 234 W>e -1 23rd St . 
Ferdinand. Ind. 47532 
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“JUNIOR” 



If your garden is 3O’x50’ or less T here’s why It will pay you 
lo get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 



SAVES YOU MONEY ! Goes for half the price of larger rear- 
tine tillers— which you don't need for your small-sized garden. 



Hall The Price 
Of Bigger Tillers! 



• SAVES YOUR BACK! Forget spading and rakingt The 
“JUNIOR 11 prepares your garden in a fraction of the time! 



SAVES HAND WEEDING! St’s adjustable to shallow depth 
perfect for chopping, uprooting and burytnn * ™hs_ 
killing them. Simply guide the “JUNIOR’’ uf 
each row. 



SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closet together. 
Grow more in less space! 



live BIO JOB tiller... for smalt, high yield gardens! 



EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR” is so well balanced you 
can handle it with JUST ONE HAND. Won’t shake 
you to pieces like front-end tillers do! 



At Last! A Rear Tine Tiller 
Especially for Small Gardens! 

the 3^ HP TROY BILT 



• EASY TO TURN & MANEUVER! Because the 



-NO more hand weeding F" 



“JUNIOR’ is light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 

There's much more to know about this wonderfully 
different and better idea in small garden tillers. .like how 
you can use it to build super rich soil, no matter what 
your soil conditEons.^Or, how ft C an help you grow two, 
even three crops of vegetables where you could only 
grow one before! 

So why not mail the coupon TODAY, and get all the 
exciting facts about the amazing new TROY-BILT 
"JUNIOR". J^us our midsized PONY and large garden 
HORSE Models. We'll Include prices, attachments and 
complete information about our special "OFFSEASON 1 ' 
Savings discount now in effect! 

WHY, for heaven’s sake suffer 
any longer with a tines-in-front 
type of title* that has no power 
to the wheels and shakes you 10 
pieces? And why break your 
back with hoeing, raking and 
showing? The New TROY-BILT 
"JUNIOR 11 makes ail your garden- 
ing chores faster and easier— 
increasing your gardening JOYS 
Send for I u 1 1 details TODAY ! 





""Turns on a dlnuf" 



Mail this 
coupon 

today! 



f TROY -SILT* Roto Tiller-Power Composts r 

I Dept. A2421 

102nd St. & 9th Ave., Troy, NY 121 90 




YES! Please send me complete information on 
the new JUNIOR and all other TROY-BILT Tiller 
Models ranging from the 5 HP PONY to the B HP 
"PROFESSION AL" including details On prices 
and big "OFF-SEASON 1 ' Savings now In eflectJ 

Name 



Address. 



City. 



State. 



.Zip. 





NEVER borrow a trailer again either, 
NEVER even take up space storing 
one again! 

Introducing the_ 



Folding Utility Trailer The h^vy-duly 

lilUrad iFBiler that folds up and stones in 2 feet of 
space ■ ■ folds out to a big 4 s<s half-ton trailer 
when you need itl Easily tarries up to 1WP lbs! 
Folds lo snuggle up against a garage wall and 
takes up just 2 It. o! space! 

Spijftfi-'guJ'd 

M renders ■ 

*' * S' bed m#£fe with i \ 

vur 4 k S' Iw-iauar 

Fjw-vwwt ^*1 , ■"*?. fHngei and a I \ 

^ ^ Cl ' fl0t ** L 4U potr.ni 



Tilt bed so you can "wheel if right on then fold ii up and 
ro!E it away! 



Tilt bid rTwWrti t6if 

l^dhn^ uploading. 



Wi"e Nifpitts w.rh 
#11 li «r-»u^c WIKI 



Uufl! iVcty cham Jin:1 
4-prpng E*i2-rr. 

iitidle applied for 
towing ^Efitclrj 



Fullr I'^Mcd tfliliiqh^s 
tueri sjsn*i. «T*r itc pla:c 

#“id omfc* r WC 



SPECIAL BONUS OFFER 

5 pan? i>e it>r yinji !r-ad^ | " wn T1^J > rf 
ll mpunte nghfi ot Th® 
longue *3 ■■ do?&r,i- !,t-j? 

up !itfd«tr Sfripfi A-Id ll ?. ,-^^r B 

eesy in ij?i m giwsys ■ 

IblKK ,ii -J ^'IL->. J VdU 

mid ' 

Cd'ih-k t^'nplvlii wirn 

ht-hftl! ir^j 

rnnunnng bractar-L-Si try 

only. SW.W ^krfi 

freighi c&llecii upping 



9#*m jo ywiwn ofH 

B A A VMkt 1 rtii pfliti. 

M*>- I'nfM i#tefc i^ijrrs 
14 If* tar ^ vpr^ht 
tekied ■-Lomrc povuon 



AppHXH. shipping Mrt 2'D lb* 

Wt* plu| Spin* TIP* approe. 
shlpp nq «(■ L! 53 KM. 



A Class I Utility Trailer 

Saves time, space, money and 
work ... it even saves wear & tear 



5 YEAR LIMITED WARRANTY 

^'nrranty stBiprnent 'Xiuded *rtti o*oduo 1 or yon r.an wa« !cn iha 
iiI^i’i'ils copy Ip □ R i Indual- fl^, inc . Dept lrjdd Harrip*Jvi# 

A'dI? :-. SKHrn.nglqn UK &SJ 38-24 W 



on your vehicle! 

2 -*hftl ti#vtl Ponw#n|#nc* iml 4 wh*fl 
taldabHIiy That’s Ihe secrer. FokSsbillty me 

Avfr-arje- Jtiiily Irifltr fndy dP ine jfrb Ol hdul 
• ig IhR- p'dhta'T’i a fcVlwr? lo Slnr-? *1 The 

R-Wbae! Wi^de* 4hnun-nes alorage probtanw 

' f*1;i ■■! 'y kilds down fcif spjLir s-nv-ng ^laragr 
A big r-somji c-arrv-all Bor hau^ng. a c&rq>atf 
lr:ila rpN dw^y kyr coring 1 ArvB bet;#u£i» Iht 
0 «S lilts, you CLd down Hjn bKh-Wrgining lilr- 
ifig. Ftrjii anymirig wim vnTi^ts- right t^no r-n«i 

Erailor tvihi y^ir ATV 

Ji«%t fbr ybu^eh TSy 'te S-Wlwl ^ 01 ^ 
F fl£E 01 Obcgawn Ip kee»d -1. Put II « W& 1 " 
Kud it up and try n aiA Then see trow "■jkzHI y 
^r*d oofirpaaty il fl yoj w nc< iDOH 

iMisrHfef ,v'.H i, tend - book k> a 1 jII. Kihi 
pWW r^nd including ing^l oh#rgra 

Hall In your onfer Lodny! Cradrl ca«d buye^T- 
cm also r Jill ToU-Frsfl, $4- hoyrs-ii-^ay, ? 
dflyfi a-W«ek— S00-22S-5DCI0 ^Cn 3+Pbrai-'^ 
HM612 E77TI 



Save at least 55 a /i> over 
average retail prices for 
a comparable trailer. 

JUST yftv 

* 199 “ | 

There S 2 S 0 LESS then 

3 nything^imifer! 

Big Savings on Freight! 

Fr&ifjnt CPBI^ v^ry ttoppnding pn whqiK yt)U Kwe 

We- ^r^srtir r:eigh! colleci fdu pay only 
■cJp;il Ircighl Dpftb: ki^i 20 35 % EMCKuh ul 
Ji Serial #rr#ngenunM vm yq m#iSn only ror 

DF| | Cu9lPiTi8*i! 



7S545 

DRJ 



w&m 



D R I 



■NDICA'E 

QAOCA 



CHECK 

WMHGO 

or 

PAtVENT 



SPECIAL OFFER COUPON 

AM .* oKKflrtion to kP#p il' 

H np| ^lly HlisAnfl. 1WJ C#n Tlurn yp^r rwdfr 
yr J cnriHJlBle relurtd .viifding IrsiQh 1- 
SEND TO JUMD WJWE BEKlTYAKCE PATABtf TO 
INDUSTRIES, 'NCI Oepl fS,E«, 113to Hampshire Art SP . 
Slbbmirr^en MN 55*56 -7^3 

— UltMy imtftM 4 UW 99 «ch IWgiT^EI 

5 Hft TV* #Atf MHHrttng Wu) 4 » Wh 

I005177IHJ 



I'i* enciawd my r^ttk of maw? 
iKrr-^itula Tsdcn'j add Eta ailtl »■ | 

Krt fcWilMW] rw PDPWi^ purchiff pffltr. 

1 Tltia card WUST ALL purthtW Pdrni 

Ci-jrg# fl lg UsSA HssttiCaiC ^WiDJn t 

Dnin Cys r.irlf Di.nme 



Od Nn 



E*p Dale 



SIGNATURE ■ 



PLUS FREE GIFTS! 

Juki: far urderlng Lhe 4-Whwl Wundar . youn tu h*rp. 
Irhtlhtf or h*i y*y d *s*A* Id bCtad yv.'» ohj#r Th#y> * imply 
P-uf Wf Of doing fwfrylhing wp tan >ui1 bg p#i you to try tlM 
1 Wheel Wonder 

FREE 2 fluxfM Cbrtft. One £*' and one 4d‘ 

FREE. H#*yy-JdiY twp. made di h.Q* dwiiy iQisg 
*ei«s jwfywhfisn# idesi kw (KfH tdtfAi your irirt&r pi^ 

[HBlTTflrC-L 

FW6. . .Valuable Surpnie Ecae 6H*. From our huge nwotory 

or jn.qjc pteduda 



Livv--^M -Wi dP - * 

W>>- !■■ -t 1, UJC*WR CT □ R 1 4lC 

p-jfl.Li (f rc*: timm 




UT -P4 m/'l oi EH l.liMf Tiii* i hril M VfeHMf 9p SuC.», MM iHrr-T-, IHir^en 
■« Eta cma. n rrM{< * |H44 nifte yuj L*h U iHCMd ■ frifig Kd#Wf r»lW P-JCfh liiH 
>kHnbhjnMvrV|art>Ae> 

I ml! My Ehppi^U '0 d'lrtf uDCn Qflb^v 

PLEA-51 

PWNT Ml 

NAUF Vn 



:■ number 



STATi 



SIP 




HOW TO INSTALL A 

FIBERGLASS SHOWER 
















Update your 
bathroom with 
an attractive 
low-maintenance 
fiberglass shower. 



F iberglass shower stalls 
have several great advan- 
tages over tub and shower 
waits covered with other ma- 
terials. When properly in- 
stalled they are very durable, 
virtually waterproof and re- 
quire veiy little mainte- 
nance-mildew and soap 
stains are cleaned easily from 
the surface. And these units 
are available in many differ- 
ent sizes, shapes and colors. 

Their installation is a do- it- 
yourself job, especially if you 
have confidence in your 
plumbing skills. If not, you 
can still save a substantial 
amount by framing in the 
"pockety installing the four 
components, then having a 
plumber hook up the waste 
and supply lines for you. 

The unit shown here is Ow- 

ena-Coiriing Fiberglass 48-in. 
stall shower, which costs about $185. It 
comes in four pieces: a base, two end 
walls and a side wall. 

Other companies also manufacture 
these units and most are installed in 
the same basic way. 



A fiberglass *tiuwwer stall - like the 4(Hn,, four-piece model 
above — h attractive, durable and requires little maintenance- 



Where to begin 

Star! by framing the rough opening 
to the manufacturer's specifications. 
Make sure the opening is absolutely 
square and plumb. The clearance 
around this shower was negligible, less 



than 116 in. on all aides. 
Then r install the water supply 
lines, diverter valve and riser 
up to the shower head. The 
valve should be positioned 
about 48 in. above the floor. 
The riser should extend above 
the top of the aho wer wal I w ith 
enough room so the escutch- 
eon that covers the shower 
head nipple clears the wail, A 
2-in,-dia. chrome escutcheon 
is a good choice. 

Next, locate the top of the 
end and side walls, then in- 
stall 2x4 blocking between 
the studs as shown. Position 

flanges fall in the middle of 
their surfaces. The outside 
face of each block should align 
with the studs' front edges. 

Lower the shower base into 
the opening and level it in 
place using wood shingles for 
shims. Slide them under the 
front edge and support, ribs as 
needed. Once level, mark the 
location of the base on the 
floor and across the studs on 
the surrounding walls. You 
should also mark the location 
of the drain hole on the floor, 
then remove the base. 

Cut the drain hole and install the 
drain pipe according to the specific 
manufacturer's directions. For this 
type of shower, the drain pipe extends 
1/8 in. above the sub-floor and is con* 
nectod to a trap below the floor that 




Install plumbing adapter In wall for shower 
head nipple so nipple falls above side wall. 




Draw lew! line across studs to position solid 
blocking behind flanges at top of walls. 




JHIail 2 x 4 blocking flush to the Inside edge 
of all studs pn the rear end side walls. 
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MUST LIQUIDATE! 
OUT THEY GO! 



nrORX Multi-function 

Entertainment System 

You get FIVE UNITS in ONE compact system/ 




Findtr't Fee Paid For 
Liquidation Inventories! 



WITH REMOTE 
CONTROL 



We B’B autfiontcd 'iqo <jn1o ■ ■ al CDnsumer 
■pn*3o«l th*r fflun be u.JMihlv tftUi a t iJFtt'iC 
prictf r«dudpum T&# nsaioni- au-ch mr 
OwrpruUiKtian Lnst year v 'nodal* t-cano 
f*C**SKwi Q'ul-ef-iiKBn product* K*nk 
rifptcy n-r tiiher Imspall prObtanifl Order cam- 
cdlalkMii Plant rko-in^i, etc 
II you knaM r-T .1 ny con^a ny with luzp-lui in 
vimtQfqai ifral mui! be quickly hquktatetf *o« 
tMA. phon* Tpil-Fffe 1 ADO 323 0609 
We wll p-*v you a Ihn-tfe-r a Pee bd-*a# on a pe>- 
ccfitage oP Cite total vakie of Bales centred 
tOt bc*n and talas raps of m+gr, u# 
for fee S- 



•■Wireless Remold 
Control! 



* Cassette Player 
and Recorder! 



PAM FM 

Stereo Radio’ 



m Alarm Clock* 
*4" Speakers! 
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Set of TWO 
LEATHER 

Flight 
Cases 

• Three-d^il Leniini- 
natrtwi locks! 

• Siwdc-likf IIahi|! 

• Perfect (uir lor 
tiUltitf*. hooks, 
sales iHfs, product 
samples, etc. 
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base with 11 Don-skid ” 
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After baje li nailed In place, apply Dead pf 
iNJCorte caurk to recessed ehannet In baue 
Eftii receives rear shower wail only. 
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Lift rear wall Into position then carefully 
lower Into base alignment channel. Push 
from top $0 wall b seated uniformly. 



FIBERGLASS SHOWER 

feeds i nto the waste system of the house 

Lower the shower base into place 
again, making sure it rests on any 
shims the same as before. Then, install 
the drain seat gasket as shown, {Note: 
Some communities require the seal be- 
tween the waste system and the shower 
drain be made with lead and okuvn 
instead of the soft gasket shown here. 
Be sure to check your local plumbing 
code before proceeding.} Cover the base 
with cardboard cut from the shipping 
box. or an old blanket, to protect it 
while working. 

Next, nail the shower bane flange to 
the surrounding studa. labors clear- 
ance holes and use 1 V*-m. roofing nails. 
Be extremely careful to avoid striking 
the base with the hammer, which 
might chip or crack it. Then n apply 



Center shower bile In framed enclosure, 
chen revel all four sFdei- Install shFmi where 
needed, then trace drain hote onto floor. 



silicone caulk to the bast where the 
eide wall joins. This shower has a U- 
sbaped channel formed in the base to 
receive the walls. This should be filled 
with caulk as each wall is installed. Do 
not fill the entire length of the channel 
at the beginning. 

Lower the side wall into place as 
shown, and attach to the wall studs 
with screws. These are driven through 
another channel formed In the top of 
the walls, or— on other models— 
through a flat flange on top of the walls. 
Next, install the end wall opposite the 
supply valve using the same tech- 
niques. This wall is screwed into the 
entire length of the front corner stud as 
well Depending on your shower model, 
the joints between the side and end 
walls may require caulk- The manufac- 



fienrow base arid cut note Fn suDftoor with 
reciprocating or sabre saw. Connect drain 
pipe to trap in wane line below floor levef. 



The standard ol ihe industry is seeing 
a new standard for home use as well 
The Fluke 7? multimeter is ideal to 
tes! and repair anything electrical: home 
wifing. appliances . . . even your car. its 
inexpensive, simple to operate and 
filled with professional features. Made 
in the U.SA and backed by a 3-year 
warranty, Ihe new Fluke 77 is the worlds 
first handheld meter lo combine analog 
and digital displays. 

For a free brochure or ihe 
distributor nearest you, call lofl-lree 
1-800-227-3800, exl. 229. Or write 
John Fluke Mlg. Co., Inc., P.0. Box 
C9Q90. Everett, WA 96206 



FROM THE WORLD LEA DER 
IN DIGITAL MULTIMETERS. 



FLUKE 73 FLUKE 75 FLUKE 77 



Lower base (mo former position and renter 
hole around pipe. Press teal into hore and 
around pipe. Tap Fn plate with hammer. 



Prebore clearance hor« in Daw flange, then 
nail flange to studs using i'fr-in. roofing 
nails. Do not strike base wlih hammer 





FIBERGLASS SHOWER 



Rust Buster. 
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^TACH-O- BRASS 



UNIVERSAL CABLE LUBRICATOR 



LUBRICATES AUTOS - TRUCKS - EQUIPMENT 
MOTORCYCLES - THREE WHEELERS - BOATS 
SPEEDOMETER - TACHOMETER - BRAKE - CLUTCH - THROTTLE 

Lubricate* cabin without removing them (ram the cable- housing. 
Aids Ln eljmfinAMng cable noise and needle vibration. 

Cabin may be lubricated In less than 10 minutes. 

Simple, anyone can use it with the aid of an ordinary grease gun. 
TACH-0- BRASS is made of solid bn», Instructions included, 

* All American made aitn* with, nrjr wbfi^J tkivr. ifipwdumrti-wl 
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TACH-0- BRASS 

STEERING CABLE LUBRICATOR 



FOR YOUR BOAT 
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SPECJML /NTRODUCTOmr OFFER 
Model 7185 or Model 6197 



$ 12.95 



Gfr-w tfun not incl v4eA I 



Hjty.l TfcfliH>-«lA$S Model 7165 UNIVERSAL LUBRICATOR 

- Lqtyj Model 6197 STEERING CABLE LUBRICATOR FOR TWR BOAT 

PuH lErted Is fi Please mnhr check m money enter payable lo AnlonfF Proetucts, Inc. 

Charge my; □ Mb □ VISA W E xp. Date 



Ciird hfin. 
Name [I 
Aitebe-aS 



Sig^iatuPt 



PtIjiEI . 



Apt. * 



City. 



Stair 



Zip, 



(.oijlfijjni mUnvd. pIcuR 1 *44 *mte* t h rieuf *J>cm 9 to 4 week* rc-r irilponen^ 

SATIS FACTIOII GUARANTEED OR TOUR MONEY BACK- 
UP TO I YEAH FOB A FULL REFUND. 

UTHTTME GUARANTEE ... IF THIS TOOL SHOULD FAIL DUE TO A DEFECT 
IN WORKMANSHIP. WE WILL REPLACE IT FREE OP CHARGE. 

Manufactured and Distributed by: Antonia Product?*, IAC-. Anleddi*. LouL-jliina 
P.O. DruvFf 47D, Pollock, LA 71467 Out Of State J-fl0tM21-za05/LoulslJUia 



turer's instructions wil) explain what to 
do for their particular mode]. 

Now, position the other end wall in 
its baac alignment channel and tra^e 
the location of the diverter valve on its 
back as shown Remove the panel and 
cut the hole using a hole saw. Bore from 
the back and be sure to cover the front 
surface, in the area of the cut with 
masking tape so when the Raw breaks 
through it will not chip the surface. 

Apply caulk to the channel, attach 
the wall, then cover all the screw chan- 
nels with the vinyl trim strips supplied 
by the manufacturer. Other shower 
models do not have these 6-trips; the 
drywall merely extends over the flange 
and covers the screw heads. Finally, 
install the shower head, vaive handle 
and tbe drain strainer. M 




Attach wan by iciewlng Top flange Into 
wall tlMds ancf brack frig. Prebore pilot hol« 
and use i-fn.-Fqng screws 




Lower side wan into place, then trace posi- 
tion of supply valve Opening on bade Of 
panel. Remove wall and cut wftb hole ww. 




Alter wall! are all attached, cover screw 
channels In upper flanges with vfnyf irlm 
imps. Drywall boiti against top of flanges. 
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UPDATE YOUR BATHROOM WITH A 

NEW VANITY CABINET 



T here is hu shortage of 
ready-made vanity cabh 
nets available at lumber- 
yards, home centers and even 
mas^market retailers. But 
these may not always suit 
your size, taste and budget 
requirements. The sensible 
solution is to build your own, 
like the one shown here. Your 
only real limitations an? the 
width and depth of the sink 
you want to use. And you 
won't need a shop full of ex- 
pensive woodworking equip- 
ment. We designed this cabi- 
net so you could build it with 
only a circular saw and a sim- 
ple router table. For instruc- 
tions on how to build this ta- 
ble, see page 148, 

Begin by cutting the front 
comer posts to size and shape 
using a circular saw with a rip 
guide and hollow-ground 
planer blade. This blade is a 
bit more expensive than the 
standard combination blade, 
but it yields a much smoother 
cut. Then, cut the grooves to 
accept the face frame stilea in 
one edge and the side rails in 
the other, as shown on the 
drawing. Use the router table 
with a Svin.-dia. straight car- 
bide bit to make all these cuts 
and the matching tenons. 

Next, cut the Ve-in.-deep x 
l 3 u-in. groove on the outside 
surface of both posts. Cut the 



Build this pine vanity using 
only a router and a circular saw. 

TEXT AND PHOTOS BY STEVEN WILLSON 




This Msy-ta-bwllcf bathroom vanity cabinet features plastic 
laminate countertop and flush-mounted, flat panel doors.. 



front edge first on the router 
table, then remove the waste 
by ripping the board with the 
circular saw, Note that the 
groove stops jn. from the 
bottom of the leg to create the 
uniform l lWn, reveal that is 
shown on the drawing. 

Cut the rear comer posts to 
size, then cut the notches and 
grooves shown. Cut the side 
rails to size and cut the tenons 
on each end. Assemble by glu- 
ing and damping the side 
rails to the corner posts. 
Check for square and let both 
dry overnight. 

Next* cut the front face rails 
and stiles to size. The stiles 
need a tenon on the edge 
where they meet the comer 
posts, and a stopped groove at 
the top and bottom where the 
rails join. For the top rail the 
groove should be 1 3 » r i in. long^ 
for the bottom it should be 2^U 
in. long. Assemble the face 
frame with glue and clamps, 
making sure to use a notched 
block as a clamp pad to protect 
the stile tenon from damage. 

Cut the toe board to size and 
shape* then glue and clamp 
it — along with the face frame 
assembly — ‘between the two 
side assemblies. Check for 
square and tack-nail two tem- 
porary braces across the back 
to maintain alignment until 
the glue dries. 




Assemble sides by gluing rail tenons Into 
Corner post grooves. Front port shown alio 
has grooves for toe board and fating stile 



Clamp the side parts together and check for 
square. Be sure to use damping blocks to 
protect The front comet post from damage. 



Clue small hardboard brock Into from and 
rear corner post grooves— Just below mid- 
die side rail- to provide additional support. 
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.1 cu ft. of 
:ity. when 



It was inevitable. Chevy's new-size 
van stands out in cargo room, comfort, 
power and more Thenew-size 
Chevy Astro* js a striking new idea 
in high-tech transportation available 
as a passenger or a cargo van model. 
The only available V6 in its class' 
Vortec V6. This new V6 is a tornado 
of power Its swirl-port mduction 
system mixes fuei and air for more 
complete combustion and a mighty 
145 SAE net horses. 

Highest towing capacity available in 
a new-size van. Properly equipped, 
Chevy Astro can low up to 5.000 tbs., 
including cargo and trailer 
More cargo room than any x " 
wheel-drive van. Up to 15 1 

a. Payload capacity 

properly equipped, goes up to 

lbs., including passengers and cargo. 
Engineered tor a quiet life. Ron a 
hand over Astro's precisely crafted 
body and you'll feel how metal-to- 
metal gaps are minimized to help 
shut out wind and weather 
Test drive the one that stands alone. 
See your Chevy dealer now and ex- 
plore Chevy Astro s advanced world 

A\i tcirtipJnMhitfscBuflB efncf GM pOfliJCtS. 



More available seating than any 
front-w heel-drive van. Chevy Astro 
offers available seating for up to four 
in the cargo van and up to eight in 
the passenger van 



Cockpit instrumentation puls you in comriaod with an uncluttered design, noma Ian? 
instrument cluster and a multi-function swatch mounted on the sfeermg column 



' HP 









«P >1 H " 



Hear-wHoel drive for efiicont 
diSlfiUUlion an<1 i mores 
iive Lowing tracHon 



Gatafleadle. E tfen wljli an ir? «ix>m, 

MW is designs jo rrf a standard 

C 3 T wash and yoyr garage 



EiggdSl tide- and rcar-cfoo* 
openings m !ta etas*. K 1 

I he Only swin^OUt fear tfoora 



Loiwesl drag coetTlclenE e*er 

In a rflrt. a tupef puppety -H-rody- 
rramic: shape for loday'4 tlr iviriy 








NEW VANITY CABINET 



GJue and clamp race frame parts lo^etfief; 
tfietk for square. Be sure to use tl-shaped 
clamping blocks io protect seFfe tenons, 



Glue and clamp toe board and face frame 
to both side assembles. then trck-naN brace 
jcrou back of sides to keep square. 






■ SHOP-VAC* 

.j POWER F OR 

V BIG CLEANING 
- ' JOBS. 



mWll 16 Gallon 
Shop Vac Wet/Dty 
Utility Vac with 
Heavy Duty 
Plastic TutiM 

BlllIi to LachJc 
iha weights* 
cleanmg problem? 
wet or dry, 
intlbdVs at Mi. 



Powerful 1 V!z peak HP motor 
Qusat operation 

Two Year Replacement 
We i t an ty 

Idoal for workshop, jaiap*. 
car.van. basement, pauo 

Complete with 2-piece 2V/ 
extension wands. E' bose, 
W" flooc noazle, G 1 ' utility 
nozsile and 14 ' crevice touL 



Now Ob Sale at ull 
Monlgomery Ward 
locations thru April, 1986. 



MODEL 535 J 



Montgomery Ward 



Sfttip-Vta. ' -t d reg?ile*etl 

Shcp Vat Carpcrjrl«n Wthamnpiyl W. 



Next, glue and nail the upper and 
lower rear rails into their notches, fol- 
lowed by the cabinet back. Cut and 
install the cabinet bottom and shelf. 
Then add the comer blocks to provide a 
means of attaching the countertop to 
the cabinet. These should be glued and 
damped or glued and screwed in place. 
Now attach the cabinet to the wall by 
driving screws through the upper rear 
rail into wall studs. 

Finish the case work by nailing 
wainscoting boards across both sides, 
starting at the comers where the sides 
meet the room wall- To do this, plumb 
the first board in place. Hold it station- 
ary and soribe its hack edge to the wall. 
Trim to scribe line using a block plane. 
When satisfied with fit, nail the board 




Glue and nail rear rails Into respective cor- 
ner post notches. Glue and nail hardiboard 
back In place using 2 d common nails. 




UUhen cabinet frame Is complete, Install 
bottom by nailing Into lower rear and side 
rails, and front of lower face call. 




Place vanity In desired position and locate 
two wall scuds behind It. Attach by driving 
27 i 4 fL No. Id th screws Imp studs. 
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f scl 1 (Road Salt): Nationwide over 10 
million loia of road aau will be spread In 
the winter of 1965. 




THE PROBLEM * RUST 

Next year it'll cost the public an 
cshmatod $13 bill Ion dollars while it 
destroys one of your family's largest in- 
vestments. It's rust. And every year ll gels 
worse. Because every year its prime 
causes get worse. Like air pollution, acid 
rain and road salt. 

WHAT CAUSES RUST 

Hosting Is a natural process - me 
chemical change of the element iron to its 
more "elebie" form, Iron oxide or rust. 
Rust begins es soon as si eel is forged. 
Moisiurp and sail are the Iwo most com- 
mon causes of rust. 



SEAL COAT™ Is also Thixotropic (Self 
Healing] and has maximum creep tenden- 
cies so if will seek to cover seams and 
cracks where ordinary produces won't 



6. Oecai to prove car has bean 
rust proofed. 

COST ■ $49.95 



Professional 
5 Ft 

Spray Wand 
360* Spray Tip 



RV’s 



Cars 



T rucks 



Rustproof Your Own Car 
And Save S200. 00 ln30M " u,es 

y^SealCoat “ effectively penetrates and neutralizes 
rust on used cars as well as protecting new cars. 



The use of road salt has Increased 
500% over the last decade 

Fact 2 (Sheet Metal)- Due lo Detroit^ 
quest to manufacture more fuel officer! 
cars, the thickness oi Ihe sheel metal 
used on current autos is about 40% !h in- 
ner than It was to years ago. This trend oi 
more road sail and thinner sheet metal is 



reach. 

SEAL GOAT m was developed under Ihe 
guidance oi a company which has been 
manufacturing tust proofing compounds 
for The fa SI 67 years. This chemical con- 
tains Special properties I hat never dry 
completely: 1 here lore, it won't chip, mack, 
peehor if&ke off. 



SEAL COAT 1 * protects your automobile 
investment now and pays for Itself when 
you soil it Or trade it in. The entire cost is 
only $49.95 and 30 minutes of your lime, 
You might be in la res led lo know that 
549.95 Is just about what h costs a oar 
dealer lo apply rus I proofing to your car, 
but they charge $249.00. 



continuing, and It's galling worse all the 
lime. 

Fact 3 (Air Pollution}: Air pollution is 
causing add rain throughout the country. 
Add rain is a prime cause of rust- 

Fact 4 {Sait Air): If you live near the 
Atlantic or Pacific Oceans or the Gulf of 
Mexico, you know that sail air is stealing 
your hard-earned dollars by causing your 
car to rust. 

While the environment is doing it's best to 
destroy the average lamliy^e second and 
third largest investments, namely the 
family automobiles, we at AUTO SAVE 
INC, are pleased to present you with a 
new chemical solution. 

THE SOLUTION * SEAL COAT"- 

We are excited to present a revolu 
I ion ary new do-it-yourself kit which will 
allow even a novice do-it-yourselfer to 
rusl proof his or her own automobile inew 
or used) in approximately 30 minutes and 
save up to $200.00. Our research shews 
the vast majority of Ihe motoring public 
will be able lo use this easy-to-nppiy fc-K. 

CHEMICAL COMPOSITION 

The chemical formulation has been 
specifically designed lo be effective in 
rustproofing used cars as well as new 
cars. The formulation contains an ex- 
clusive penetrant which neutralizes rusl 
that has already developed as well as 
completely protecting all unaffected 
melal surfaces. SEAL COAT'" has been 
tested and found to be 700% more ellec- 
llv* than underconfing, 



INVENTOR 

The kit has been developed by a former 
top executive with Ihe largest auto dealer 
rust proofing company in ihe country. 

He has been Involved in the automotive 
chemical industry for over 15 years and 
has been responsible for Ihe development 
ol severe I other famous do 1 1 yourself 
products. 

EASY APPLICATION 



Now who needs lhat 5200.00 more,. you 
or the car dealer? 

GUARANTEE 

if you are not 100% satis lied with the 
SEAL GOAT' 11 RUSTP ROOFING SYSTEM 
return it in its original unused condition 
within 30 days. We will mail your refund 
Immediately. 

DEAL 



Detailed instructions gmde you to all 
areas lo be sprayed. In many Cars, no 
holes need lo bo drilled because of access 
holes reft by the manufacturer. Otherwise 
all that needs lo be done la drill hole, in- 
sert specially designed wand, spray 
material and seal hole with plugs. The 
whole process can be finished in 30 
minules. 

We hesitate lo add this because the kit 

is 50 fi a f.: y to u&0. put if you feel unsure 
about your ability to use the fciL we sug- 
gesi you buy ii and have your local gas 
station mechanic apply it. Their charge 
should only be around 120.00 and you will 
s UN save a considerable amount ol 
money. 

K1T CONTENTS 

I. SEAL COAT 11 ' chemical formula m con- 
venient pressurized cans. 

2 - Five ft. rigid spray wand wilh 3BD D 
spray tip. 

3. Three ff. flexible spray wand. 

4. Flastic rust proofing plugs. 

5. Detailed illustrated instructions. 



If you are a typical 2-car family, order 2 
kits at the same lime and save 510.00 on 
The second 1 kit. 

Order Number PM-100 

t kit - 549.95 + 53.50 postage & handling 
2 kits ■ £89.90 + 57.00 postage 1 handling 

Illinois res i denis add sales lax 6.25% 
=53.12 

^SEAL COAT™ 

NOT SOLD IN STORES 




INC, 



E3@ 



P.O. BOX 315D 

glen ellyn, il eoua 



Personal checks accepted 
Allow 10 extra day s for d ail very, 

For credit Mr d orders call 24 hour* a day 
7 days a week. 

CALL TOLL-FREE 

1-800-621-5199 
Illinois Res. 1 800-972-5855 
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...can now be duplicated at home! 



You deserve the best . Mow you 
cun have it. 

Cross country' skiing is rated the 
number one cardiovascular and 
muscle tuning exercise in the world. 
It's better than running. Better than 
exercise cycles, ui r owing machines. 
Even better than swimming! 

The unique design of Fit 1 
duplicates cross country skiing. It 
firms and tones every major muscle 
group in your body. And it gives you 
the best candiovaseular workout 
available. 



Fit J features variable resistance 
settings for arm turd leg movements. 
It can challenge you no matter what 
vote level of fitness, Duplicate the 
resistance of a casual glide across a 
Hat field ... or a lough trek through 
the Rockies. 

r rhe dec Ironic console provides 
immediate feedback oti your heart 
rale, speed, distance traveled and 
elapsed time. Data that guarantees 
you're getting the maximum 
cardiovascular workout in the 
minimum amount of time. 



fit 1 can get you in the best shape 
of vuui life. All un one simple 
machine that folds for easy storage. 

To loam more on how you can 
enjoy the number one litness 
exercise in your home, call anytime 
for our free brochure. 

1 - 800 - 228-6603 



\L r briiskLi n^tdcnLs call; 1 - 800 - 642-9900 




for those who demand the test 



NEW VANITY CABINET 



m placi. 1 using 3d finishing nuU*. Drive 
theHi nmls — at y 415' angle — through 
t h-e- rear of the ttiiigue into the e&binet 
rails behind.. Set th*? nail heads so they 
will be covered by the groove in the 
board that follows. Nail the remaining 
boards in place. 

Next, check the size of ytsur door 
opening and cut the door ports to 
match, evert if the dimensions differ 
slightly from tlunse given i n [lie materi- 
als list. You should plan about . -in. 
clearance around the entire perimeter 
of both doors CAuv and damp the rails 
and its lea together with the panel* 
floating in their groovy do not glue 
them in place. Hang the dour* with the 
hinges, and trim the rail and stile edges 
to fi t— if required — with a block plane. 

tJaae the outside cornel's of the front 




Plumb Tim ■wainscoting board 1 in pJaee r then 
icrlbt reat board edge to match room wall. 
Trim to scribe line using block plan-C. 




Cut door rails to size,, then cm doo r panel 
groove In edge using router labre with a W 
Jn.-dia. straight carbide cuttEng hit. 




Cut tenons on rail ends wltn same cutter 
used for door panel groove. Tenons require 
at least two cuts per side to remove waste. 




Finished door pares ready Tor assembly Apply ruminate to countertop edges then 
show simple ity of joinery. GJue only rails to top, using contact cement. Cut off waste 
stiles: allow panel to float In groove with router and laminate trimming bit. 



Experience the ride 
of gas charged shocks 
in your pickup or van! 




superior shock absorbing 
efficiency. Thais why il 
helps reduce the chance 
of bottoming out on severe 
impact, and helps mini- 
mize vehicle sway. You 
owe it to yourself to 
try 'em. 



Want to make your pickup, 
van or light truck more 
responsive to most any 
road or off-road condition? 
Get the shock absorber 
that's designed for the 
kind of driving you do— 
the Gabriel Gas Ryder “LT. 

Gas Ryder LT is an over- 
sized 1%" piston shock 
that's pressurized with ^ 
nitrogen gas for 




SHOCKS & STOUTS 
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posts using a block plane. Sand the 
whole case with 150*srit r then 220-grit, 
sandpaper, Remove dust and stain the 
cabinet — or leave it natural. Finish 
with at least three coats of polyure- 
thane. Rub with 4/0 ateel wool and wipe 
with a tack cloth between coats. 

Next ? cut the countertop and back 
splash parts to Rize. Glue and screw the 
perimeter supports to the underside of 
the countertop and double-up the entire 
length of the hack splash. Then, cover 
both pieces with plastic laminate. 
When using contact cement, start on 
the edge* first. Trim the waste using a 



Pun bead of silicone caulk between finished 
countertop and back jpJasti- clamp togeth- 
er Drhre long screws from below top. 



Trace sFnk perFmecer on countertop and cut 
Out wfeh sabre saw. Apply masking tape to 
saw shoe to avoid marking laminate. 



BATHROOM VANITY 

ZrDEFP i Jl-Ul 1 ' WfiDf * 35" (-NGN 



I All TENONS AND GROOVES 
rf4-WJDEK3WOBfa 
i rw WIDE SHOULDER 



3. 3M x J-Irt' NOTCH 
A 7JS k J-IH" NOTCH 
S *4*4" NOTCH 
*> m jtj r/fl M NOTCH 



OUTSIDE 

INSOE 



AFADOF 5WCONE CAUL* 



2tMTJT' 



PE TAIL- FRONT 
CORNER POST 



NEW VANITY CABINET 



O 1 ft * 5 x G' ptywiaod (earner bloc k I 

y 4 */i l 2 l ZlW plfkt? [dour sell h 1 1 

0 4 Vh( if g H -y }f ] 2 ‘ pine (door rallF 

R 2 J A * IK h 18V pt^wood fdoor smih?IJ 



CC 

DD 



F>- 



2ft 



"As 



1 ' JJ'.I Id fh MTI'W 
5d common nail 
bd finish! nn nail 
3d finishing n.ii| 



M6 
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GREASE GUN 

S549 



DEADBOLT NIGHT LATCH 

$1399 $429 



SCRAPER YARDLIGHT 

$349 $7499 




Powerful, lever action. 1 s>m» 
l£" Extension Hose 

no-?iSi 



Door latch provides positive 
security Key from inside 

O nty iSisOmv-KB. 



SOFT SEAT 20’ REEL LIGHT 

$799 $1788 





Features h^d-ppen and 
spring latch For automatic 
locking.. AMDS- 



4 - edge hfenme blade, long 
siurdy handle wilTn pull-knob 
nail setter. no& 4 fr 



Energy saving sodium light. 
Automatic dusk/dciwn on/orf 

iDRTWl 



SURGE SUPPRESSOR 

$18^8 



160Z. HAMMER 

$349 



RECEPTACLE*' SWITCH 



660 



tntucw 





Fully padded seat cover 
installs m seconds, no tools, 
popular colors 113D1 



Retractable, tB- 3 w*ro. WMlr 
switch, grounded guard end 

bullet n?i*i 



Protect TV's, VCR J s. 
Computers. Stereos against 

DOWer 5UTP05 i-:- >: 



Tubular steel curved claw 
hammer Black rubber grip 

fTKM&ODli 



3 -wire receptacle mrwr, 1 J 1 fljo, 
r^vuiTovj Quiet switch 
era^iajia^ivofviiwiv-i 



FLASHLKSHT 



$588 



Durable, an purpose 



SUPER GLUE 



LIQUID NAILS 



s m j 990 . 

Dear, super (strong. Super | Amazing adhesive bonds 
flashlight uses ^’D" cells. | Fast. One drop bonds in 11 panels, almost all materials j 
(included) isssiwsci j seconds.. isurees | permanently, cifoeoi&i ^ \ 



SAVE UP TO 

$ 3 “ 

PAIhfTor STAIN 

WHEN YOU 8UY 3M 
SANDING PRODUCTS. 

Purchase one gallon of pamy&tain and- any 
three 3M Sanding Products. Got a *3.(30 
refund. Fme. medium or coarse grit at *1 .Qfl 
per pack lsooi-dcs Ask dealer For details 




SEE THE YELLOW PAGES FOR YOUR 
NEAREST PRO HARDWARE 

SPECIAL PRICES EXPIRE APRIL 30 1985 
AT PARTICIPATING DEALERS 



“Pro Advice 
Pius a Real Good Price" 







Got a Minft? 
Make 

_a Button!— 



ItWltyiitrii itlilkTlonttr 
Ttre tasl vC wsy, lun 

SjJWc worti & iufton matng 

oilhBadfli-Jh Mini HUM 
?Vr|jl?iSt*MalHdbunnriS 
m e lun Id «us . lun ki m Jkt 
ird la sdl *Tlita nur- 
"Els. lun soTWftfigna 
tpptng fWiE& prjr* 

*hnr« o?co-« HJnqreOilP 
Slfpp^ DuJKH^S roi . - 

comiTnyifty twnls 
sctHHH clubs or churcfies 
flutlijn [arls (ks( onfy pflnft es eacl 
biisfietf Duttons spa tor miK*i more 

Only S?fl 94 qels P ou stadsd *rih prfryltm^ yi:u need Id 
nuu buQuru 

Sena r«U>- lor *ui FREE vy.attw 4a i*&r 
dialog nu&a F RFE 24 page took lull or 
Button -n a hi dsas-lrom 




Emt-WMl. Ufl ChHrt 
pgp i 




u_ 



11 SEWW Ffl££BocawhqkAi»HlMH»h- 

VEfl fifcNU VE -It* &<Kkfu A ifitHCrty 12* 

i*" *i ?S w i«n am Si » i*-> 

n V M UufrrCvrl | ififfTI 




Mm 

4ro «a* 

C^i 

‘■tata — _ i 4h 

ti>j' c-^c'^v 4 ahraps cowed --, ■:■> uficOTfrM-nji moorr Iht^ 



Build frameworks 
out ot conduit and 



FrameMaker 
Clamps 




2-way odjusiable Fitv^vod caw 



Make Frameworks for thee# a rtd 
hundreds of other projects 

+ Join 2. 3 ar 4 ienglhs of ordinary 
3/4-inch Bleclrical conduit or pipe, 
easily end securely. 

+ Adjustable angle clamps eliminate 
need to bend tubing, and only toots 
needed ere wrench and hacksaw. 

+ Heevy^gauge sl&e! damps, plated 
for corrosion reslslance. 



BuUseye Products, Inc. 

28506 Hayes, Roseville, Ml 46066 
313-776-258? t>?ai & inquiries invdwf 



MEW VANITY CABINET 



router and a laminate trimming bit. 
Before joining the splash to the top, run 
a bead of silicone caulk between the 
two. Attach the assembly to the cabinet 
by driving screws up through the cor- 
ner blocks. Trace the outline of your 
sink on the countertop, cut the hole and 
apply more silicone caulk to its perime^ 
ter Lower the sink into place and make 
the connections. m 




When sink a/ioul Is complete, run wide 
bead of sINecme caulk around hole and 
loww sink Into place. Remove excess tauik. 



Easy-To- Build Router Table 



This simple router table was budlt in a 
couple <?f hours using mostly sera p material. 
It meaeuj-KS 12 x 18 X 22 in. and it wa* u£od 
to cut all the tenons and grooves required for 
building our bathroom vanity. 

The legs are cul from 2 * 4 stock, as is the 
fence, though the latter was ripped U> 2 y h in 
Thu table top was made from a kitchen 




This router tabie tan be built In just a few 
hours from scrap material. The fence Is ad- 
justable; the router is installed from below. 




Cramp guide board onto table top, then 
lower cutter Into access hole. Turn qn router 
and cut slot with b we against guide. 



countertop sink cutout that was already 
covered with laminate. The laminate pro- 
vides a hard, durable (surface that lela thu 
fence carnage bdt.= slide easily. 

The tough laminate also prevents the 
square ridges underneath the botl heads 
from turning when the wing nuts on the 
fence are tightened. 




Assemble table then bore 3 ’Mrt cutter hole 
In middle, Mark fence slots as shown, and 
bore cutter access hole Ot end of line. 




Remove base plate from router and use as 
template for marking Kiew mounting 
holes. Center base over cutter hole. 




Countersink screw bples slightly below ta- Use '/j-in.-dla. carriage bolts to attach fence, 

ble surface. Attach router bousing to under- Square ridge on bon head bears against 

side of top by diving screw* from above. laminate so ram will tighten. 



K3 
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HOWTO 



RELOCATE ATOILET 



A step-by-step guide to moving 
the fixture, the waste pipe 
and the water supply line. 



TEXT AND PHOTOS BY STEVEN WILLSON 




hfyou want to rruwt an existing toilet, or insialJ a m w o ne r here 
are the plumbing basici mat are involved In the job, 



A lthough moat new homes 
have been sensibly laid 
out for the way people live 
today, many older homes have 
shortcomings like limited 
closet spate, inefficient kitch- 
ens and outmoded bathrooms. 

In some very old homes, bath- 
rooms were excluded entirely 
and when added, they often 
suffered from extremely poor 
fixture layout. 

There is. however, nothing 
carved in stone about the 
placement of these fixtures^ 
although there are some limi- 
tations. Because a bathtub is 
so large , your options are nec- 
essarily reduced. And the lo- 
cation of your vanity mostly 
depends on the si&e of the 
cabinet. But the toilet— or wa- 
ter closet as it’s sometimes 
called — is a relatively small, 
self-contained unit that could 
fit in several places. So, if you 
decide to remodel your old 
bath and think the toilet will 
work out better elsewhere, 
then move it as we did here. 

And, if you're adding a new 1 
bath or powder room to your 
house, keep in mind that the same basic 
approach works for new toilet installa- 
tions as well. 

Most toilets am one of two basic 
types: a low-profile one-piece unit and a 
higher two-piece unit that has a wall- 




Begin by Cuming off the hou» watt* supply 
at the water meter. A valve should be on 
either the main side (above f or house side. 



mounted water tank connected to the 
bowl by an elbow. Both work on the 
same basic principle: Water enters the 
storage tank — from the house cold wa* 
ter supply line— through a valve that is 
activated by a ball float inside the tank. 




Uft off cover taps, then remove hanger bolts 
(above, on older col lets [ or nuts on hold- 
down bodes (on newer units |l 



When the toilet is flushed, the 
water goes into the bowl, car- 
ries out the waste and leaves 
behind enough water in the 
bottom ofthe bowl to create an 
air-tight seal between the 
waste line and the room. This 
prevents sewer gases from es- 
caping into your house. To 
move the toilet, you must 
move the fixture, the water 
supply line and the waste line. 

Start by shutting off the 
water below the external 
shutoff valve that is beneath 
your storage tank. In some 
cases, there will be a valve in 
the basement located in the 
toilet supply line But often 
this is omitted because of the 
shutoff valve directly below 
the water tank. This was the 
case in our installation, so we 
had to begin by shutting oft 
the water to the entire house 
at the water meter as shown. 
We then installed a tempo- 
rary shutoff valve below the 
bathroom, and turned on the 
water again so the rest of the 
house would be supplied while 
we were working. 

Next flush the toilet to remove the 
water in the tank, then sponge out the 
tank and the bowl to remove the stand- 
ing water left behind. Remove the cov- 
ering caps of the sides of the toilet base 
then remove the hanger holEs — or the 




Make tutt that all water b sponged from 
the interior of the storage tank, then re- 
move the supply II ne and shutoff valve. 



14V 
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Locate the new position for the toilet 
by marking a centerline on the floor 
using a framing square as shown- Then 
slide the bowl against the wall so its 
bnpe is centered over this line, and 
mark the entire perimeter of the base- 
On this job. wo were adding a new layer 
of wainscoting to the walls, so we held a 
piece of this material between the toilet 
and wall before we made our marks. Do 
the same if you plan to cover walls with 
boards, dry wall or plaster. 

Measure from the back — or front— of 
the bowl base to the waste hole in the 
bottom of the fixture, and mark the 
center of this hole on the floor. Then 
draw a circle over thie crosshatch mark 
thal corresponds to the diameter of the 
flange, just below the lip that will rest 
On the floor. Cut the hole after you’ve 
made sure there are no water pipes or 









|fl|! 



Center the bowl over the floor line, then 
putfi It against the wall with a piece of wall 
finish material held between the two. 



RELOCATE A TOILET 



nuts on the hold-down bolts— that at- 
tach the bow] to the floor 

U&img adjustable wrenches or small 
pipe wrenches, remove the shutoff 
vabo and supply line directly below the 
water tank Then, lift the bowl off the 
floor flange and set it to one side . With a 
two-piece toilet, first you'll have to 
looaeri the elbow that connects the tank 
to the bowl and then lift the tank from 
the wall before moving the bowl. 

In some cases, the bowl may be stuck 
to the floor because of hardened caulk 
or other sealers, If the bowl does not lift 
freely; cut away the material around, 
the base with a putty knife. 

Once the bowl is free, the floor flange 
will be exposed as shown. In this instal- 
lation, old cast-iron waste lines were 
already replaced with newer plastic 
lines, which made the job much easier. 



If you still have the cast lines, it's a 
good idea to replace them with plastic, 
at least for the section that 1 ? being 
moved. Thie material is much easier to 
work with and requires no special iooh. 
To make the conversion, use the adap- 
ter specifically designed for the job- 
Install it in the nearest cast, fitting by 
using okum arid synthetic lead. The 
pipe fittings and supplies are available 
at well-stocked hardware stores. 

Next, cut the pipe below the flange 
using a hacksaw and remove the flange 
from the floor. Now, prepare your new 
floor. In thie case h we cut out a square of 
subflooring back to the two accent 
floor joists and filled in the old waste 
hole with plywood. Then we covered the 
subflooring with hardboard underlay- 
ment to provide a smooth surface for 
our vinyl flooring. 



Stand the bow! on end and measure the 
distance f rom the back of the bowJ‘t base to 
the edge of its outlet horn (center hole]. 



Move the bowl away and mark the center- 
point of the outlet horn on the floor. Then 
measure the diameter of the waste flange. 



Place the waste flange In the hole and make 
sure tt seals flat on the floor. Mote how the 
Joist side was Cut slightly far fit 



Establish a centerline for the toilet's new 
position and draw It on the floor using a 
naming square against the room walk 



Make sure the howl Is square to the wall 
and centered over the floor line. Outline the 
entire base perimeter on the floor 



Cut the watte flange hole using a key hole, 
sabre or reciprocating saw. Make sure there 
are no wires or water pipes below the cut. 



Draw a circle for the waste flange on the 
floor, centered over the cron hatch marks. 
Bore a blade entiy hole on Its perimeter. 



Align the flange on your new flooring so the 
hold-down bolt slots face to the sides. At- 
tach Wtth screws driven into the floor. 



ISO 
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THE BUG KILLER THAT WORKS 
WITHOUT THE WORK. 



NO MORE MESSY MEASURING* MIXING OR SPRAYING. 



& J 




Speoot formulas for shade 
art d evergreen frees, 
young trees, flowering and 
evergreen shrubs even 
rosebushes. 






Introducing a very simple, through- the-roots 
system that effectively protects your outdoor plants 
from bugs. 

Jobes' new Insecticide Spikes with Fertilizer 
just insert Jobes Spikes into the soil 
under your tree or shrub, and let their powerful 
insecticide go to work for you. 

And Jobe's can't wash off I ike spray 
insecticides because it's absorbed into the 
roots, and circulated up through the plant. 

Every bronchi, every leaf is protected from 
insects like aphids, spider mites and thrips 
for up to 8 weeks, Come rain or shine 

For beautiful outdoor plants, get Jobe's 
Insecticide Spikes with Fertilizer. It's the 
one that works., .without the work. 



In the ground, Jobes insecticide 
is reposed continuously, to 
provide through -the - roots pro- 
tection up to S weeks. 




inrwnar^nal Spikt Inc, 



WITH FERTILIZER. 







Ihoro. 25 centuries too late for the Ruthenon... 




fttlflUin, iAje'UiUHHUll* HHTnptl^fc»hMtpiIE5ry 



i 



in the nick 
of time for y ou. 

llmr, the dements 
and .1 stray artillery shell 
haw taken their loll on 
the Parthenon. 

What a [Hiv. !f i oii> 
Thom product;; had been 
around centuries ago. 
they could haw protected 
the Parthenon against water, 
weather, time — everything 
hit bombardment 

ftirtunaidy, Thorn 
System Products ant' avail' 
able to help yon protect and 
restore (he masonry ami 
concrete around your 
home unlay 

20th century solutions* 

Thom System Pri id- 
nets solve almost every 
concrete masonry, brick 
and stucco problem faced 
hi the 20th century 
homeovtik'r 

If votir basement is 
dark and damp.Thoroseal 
is the solution. |f | he mils 
haw active water teaks, 
ttaierplug will stop them 
in three to five minutes 
To fill in lies ami 
l racks in driveways and 
walkways around your 
home. Thorne re te is the 
answer. And quick' setting, 
rum sti ri nkiiu> Tin irogrlp 
i> ideal for anchoring 
aliTlost any thing else which 
needs i firm foundation 
Your home may lit it 
las! Js centuries. Hui it will 
last longer if von protect, 
preserve and restore it with 
Thom System Producis, 
Look for them at better 
hardware stores and home 
centers 



THORO 
SYSTEM 

■ PRnDU’TIfi INC’ 
IJrtiL hH 'HdO YW. ifttli SI 
Miami. FI J,ilf*. 







FREE 3CFDAY TRIAL 



RELOCATE A TOILET 



electrical wires beneath the floor. IF 
there are obstructions, move them. 

Once the hole is cut, finish off the 
room floor by installing the new floor- 
ing of your choice. Then attach the 
flange over the finish ma+erial by 
screwing it in place. Make sure the 
slots in the flange that receive the hold 
down bolts are positioned on the sides of 
the flange. There is some adjustment 
for the bolts in these slots to achieve 
precise alignment later. 

Now, attach the flange to the house 
waste system from below the floor. 
Depending an your local plumbing 
code, and where you place the toil et, 
this job can be very simple, or much 
more complicated. In this installation, 
the toilet was less than 6 ft. away From 
the main house stack — the large diam- 



eter vent you see on the top of house 
roofs. Therefore, weju*t ran a length of 
3-in .-die. plastic pipe from m old tee in 
the stack and to the flange. If, however, 
the flange is much farther from the 
main house vent r ytiu will have to lUrt 
another stack up through the roof so 
the system is vented properly. Consult 
your local building department before 
proceeding. Ala* keep in mind that 
horizontal runs of waste tine should be 
pitched L /i in. for every foot of run 
toward the sewer outlet. 

There are many fittings available for 
making the connections, you need. 
These are joined to the pipe using a twc*- 
step system of solvent cleaner and 
welding cement as shown in the photos. 
These products are standard hardware 
store items. Keep in mind that the 



The " 3 -in 1 " 
Garden Machine 
From KEMP 



1* Mulch-Maker 



Sfcmpty loss anything organic — 
wet or dry — into the rugged Kemp 
Shredder -Chipper ll msEanlly chops, 
cuts, and polvenzet everything imd 
va i ua hie m ufch. Use ft to el i m i nate 
mosl weeding and hold necked mois- 
ture during dry spells. 



Tkc Sfsi gl zj- et 

sjn-f iaw 



'Kemp 



tSO Kfise- Ra. d to ( 27045 
COMPANY LHitttLVMrtf C*i. PA 17 M 3 

□ P least? P US H me iu II mtoirmation on 
Kemc Shredder Ghippers 



Mame 



2 . Compost-Maker 

A Kemp makes nutnenT-fich. nat- 
ural compost in just a tew week-. / in- 
stead of mom hs or y ears' i use t h is free 
forffrzsrlo build super-rtch soil. 

5. Wood r Kip-Maker 

ii you've assays lov^-j me took oi 
perennials and shruhs mulched with 
wood chips, but 1h ought they were too 
expensi ve . here' s wontjerf u i n ews 1 
Make your own WJthKemp! The Kemp 
Chipper reduces &r -me he® ( up to T 
thicklj into beautiful wood nbips . . 

, tn seconds/ 

Built "Kemp Toogh" 
toLaMAi ifetimel 

Let a Kemp S hml H-*r Chipper Sum 
I aflyour yard and gs r d*»p wastes into 
n atu ra! red 1 1 i?er Vo 1 ■' 1 1 -^njoy bountiful 
haiveits and beautiful IVwe and shrubs 
I A K emp wi| I wo rk hard day i n | 

1 day on s . and a it*e 5 oven ^ 

models to choose from ail boi It 
“Kemp Tough.” ? 



To Join any fitting to the pipe, fir# wipe the 
pipe end and tilting teat with solvent and a 
*oft cteto untli both are dean, 



N#*t r apply piastJr warding cement ro the 
mating surface? of the pipe and fitting using 
the applicator That romw with the can. 



jj Address . 

| City 

^ Stale 



Slide the hold-down bolts Into the flange 
slots so both are parallel to the room wail. 
The Jtot5 have room for precise adjustment. 



Pr«i a new wax seal, imoolh side up, onto 
the Hange- IT should fit Just between the 
bolts and be centered over the waste hole. 



Lower the bowl Into plate so the side holes 
slide over the bolts. Push down to flatten 
the seal, then Install washert and nut? 
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SAVE *10. 





JDraWTtte 



Afarefbrtfttrnmeij 

at your LH 4 ALJL Center 



Get towing with the only hitch 
u — ky af1 ^elusive nalion- 
anty honored at over 1 ,250 
locations in the U.S. and Canada. 

Have your hitch installed whlle-yOu- 
wait with fast and convenient service. 

We re open 7 days a week. Find us 
under U-Haul in the white pages. 





Which Describes YOU Best? 

■ Serious home hobbyist (and model builder 
• Devoted woodworker 

■ Professional model builder 

■ Vocational training teacher 



If ,rr- rnn-ft Ifj rrr .r> ■.£ |n 3 * g** EKPCISW^ 

A k r yet, £?**■ * !■:■ ytyjr^H |e (MhOul / £gfc " * 

ternmaWe 'jml cnminnesihe versa MOy nr a unique uh j 
islirtq sCffi* Saw ibl^de r^s grt pp^ns ard 

dears a”. ua$lr0;p , wrlh PTQ - r »str Ihar *?l£ tfv . r? :i _ 
flnrd shap*.' D:i!£, h ele 

* Ad| us Id bit- tail ilumirwni tatih* wt 1 *i 
DretJH5rvi|ieK35e 

■ Fxtra-dfl^p 10' ItirQit handtes bu>ky\ KS (3- 
ihjf*ci pieces 

* TefUlM lll^tltc-n k iw Made Mrf*iffpr?m 

matedate 

* Stated eaw --tti elecu-it motor wit 
wtff ftuf rt gui evtn ii you r un ii a n day 

* Va ria fie am uiuge tor cut* to 45 

* Adjustable landing liWi IMS to 45 

Sree^s ^roducton-n E urr&e **5 amaz- 
ing wtwh c-pnrpr ha* bero^ne zn poplar i^’ 
peapf wfld mortis to get tyre 0 ul ihfoygh 
.i F4>^r.ia : amtngemenl wilb :hp Gw man 
mum jiari-LH-^ nv p kjh 1 ■ ^Fprr 
numfterlc Ifr? U S 31 a vrrv special inw 
inlrnduCtory p^CO 

30-DAY FREE HOME TRIAL 

T/y jfpgji yrSur Own Hovnii fg r fl 
■*W 71 l l fT . if aw W-jp a p m *J ft .nijf 

HJ 0 * Srm,eJ^ wrym rf ttjf 4 

pncsmpf 



INmODUCTOrti PRICE AND SPECIAL 
EXTRA BONUS |il you hurry] 



<£ja /rorfcV center 

14 M County LineRoatf. Dept 2117 
Hurting^* Vtflfrr, PA 1 S 0 QS 

□ Ruih. me FREE IntarmiHofl Gflttte 
*tt+ 7 #g« U Center 

PLUS tCHEC-lSl (Wlt« Afld FREE tonud 

Name 
Attire 
City 



^SlaEe _Zip 
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RELOCATE A TOILET 



cement bonds almost instantly. Within 
two mimitfrfi the joint will be impossible 
to move, Because of intense fumes, be 
sure to follow the mat ructions printed 
on the containers. 

Once the waste line as h&dked up, 
install the new cold water supply line to 
the toilet’s water tank. In this installa- 
tion the t stilting supply lines were iron 
pipe, which is inferior to copper tubing 
in just about every way Jt is much 
harder to work with, and It corrodes 
overtime. Whenever you are installing 
new plumbing* replace as much of the 
iron pipe and fittings ns you can, 

The conversion to copper ifi more 
straightforward than the conversion 
from cast to plastic w&&te lilies. All 
chats required is e standard copper 
adapter that ha* a sweat fitting on one 




Slide the fitting over pipe and push until [he 
pipe \i sealed. Then torn fining V* turn to 
make sure cement spread! evenly. 




test- at preasembTed section between the 
flange and the wane line. Then clean and 
cement both end joints at the same time. 




Tap Into your existing cold water line by 
removing a section of Iron pipe, as shown, 
or by cutting through a copper ffne- 
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fl«tric Sipotfrr $878^ 



liP^rlflblB (fin in a -gpr) 

* fi^nWy Opfwfltsd 

Eligibli 

^ Ride bve iVhh.Bu wiih Sait 

Iffld CflrrtfflO: ll<jfrit floras. 
■ [Mfl.!, ifuinuil Ng Risk 3D 
day guir$nl$f 9 ., .Wriii To: 

i-" c, F. STRUCK CORP. 

| OeptJ PM *5S 

CBaarbu rj, W l. &.3fl 1 



Build Your Own VAPOR CAR B 



Laarr latent riryAK’ni ovyi'-s m Pol and cold vflpgr ijy!*- 
r-e-mB 1 All v£lpdiij<" iurl beld 1 * catb : rtduel n?n I nvfln'ora. 
cKpor.menre-6 -tuon zposnO^ M^G mrhMiHu and 
morif' ObciQSft If gm $e^£i u i vtarhaJaic .ic Ltgr.b -r.y.i f Id 
by^ld low fiMA.ttq supply ^orhinij plans pa Mi apurcefc 
inla on planned licitf ■■>■ uft ill, £ quip your oar. rrutk o* flV 
WltHfl I' iSh m, vaporize. J*!n dl r Rnnd 1 e&1 1 04 ^. 
^Tfl^ApplitaiiOM, Tun dvliife mileage CJ^a Write' 

7|TJI Carb fl&s&afch Center. d*ih «m 
==J Boa 1 Foyll, OK 74031 — ^ 



G O IFEfl JV ATEN T 

SEIZED PROPERTY 



f LITTIf'KNDWN StCftIT IE HAUL 

I Buy fclri Ch*#p ■ Ayborroblin, tjuaha, Vini, 
pf+irnflui-*, £1 *- * u ■ , 



Could 1 

Hike Ten ] 



i ltab-l.indi. 4 ir n- 1 h*r lf*rn« Mil-ad jfi n#rwllGI 
i ^ ™ S f" 1 * “ *■**!' it «■ FfdWi . 1 






. iiim > 









MARCH Bmpl.V* | 

fEUr thn 7 Mn m '$4. LA 7M\l 



flICHI 



Once the tubing tj cut r and the bum re- 
moved from me Jnjlde of the pipe, clean the 
end with steel wool until If shJnei brightly. 



Udng your ringer, apply a generous amount 
of sofderlng flux to the end erf the tubing. 
When heated, the tfux helps dean the pipe. 



INKING ADO If 10 NIL KEAT OUTPUT 

or Lflc*« Fdidf-^tJitui 

m PITEM-EB HUT RECLAIMER 

Cvlii^lic CembuiiM, □piuMpi 



end and pipe threads on the other. 

To install it, locate a convenient 
place to join into the old &y& tem n fluch as 
a tee, coupling or elbow, and remove a 
section of old pipe. Then sweat-solder 
the adapter onto the end of the copper 
tubing as shown. When sweat-solder- 
ing, the most important task is to clean 
thoroughly both the fitting and pipe 
where they join. Rub with sted wool 
until both shine brightly, then use 
liberal amounts of flux. 

Slide the fitting over the pipe, then 
heat with a propane torch. Adjust the 
torch so the interior blue flame is about 
1 in, long, then hold the tip of this flame 
next to the joint. When it's hot enough,, 
touch the joint with solder and the 
Holder Will melt instantly. The joint is 
complete when the solder drips out the 



Uk cop per tubing instead of Iron pipe for 
the new supply line, For best results, cut ft to 
length using a tubing cutter. 



.AFTER YOU 
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Clean up 
with Boraxo® 
Hand Cleaners 

For grease, grime, dirt or 
paint, nctmng cleans up like 
Soraxo Hand Cleaners, in 
powdered and waterless form. 
Available at leading 
automotive outlets. 



BORAX 



SURROUND 
YOUR DOG 
WITH SAFETY 




THE SAFETY NET FOR 
DOGS THAT RIDE IN 
OPEN RED PICKUP TRUCKS 



PET- NET will help k&Qp the dog from 
jumping, falling or being accidentally 
thrown gut of the truck, ideal for 
huntere, farmers, constructor! workers 

•FITS ALL PICKUP BEDS 
•EASY TO INSTALL 

* EASY TO REMOVE 

• EASY TO STORE 

Only $29.95 plus 5 3 shipping charge ... 

MONEY OflDEfi, CERTIFIED CHECK 
MASTERCHAFIGECH VISA ncfitewd 

CLAYMORE COMPANY 
CEDAREDGE, CO 81413 

frjHlCTnor purchni*<j 4 PVCpipnp'wiuirnd 



JOO’S WEEKLY 



Home Business Directory 
Exciting Free Details. Write; 



Box 2 Q 19 -PM 



Now York, NY 10163 
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BRASS & COPPER 
SIGNS 



• ANYONE CAN B£ A CtfAFTSVAN 

■ REAL METAL * LOW COST , GREAT PROFITS 
■ NO SPECIAL TOOlS OR EXPERIENCE NEEDED 
• A UNIQUE AND BEAUTIFUL PRODUCT 
m LOW COST START UP KITS AVAILABLE 

Sfcrwl. 50 High 51 , LL7F . Kurfao. M.Y., T4203 





Portable Steam Cleaner 

Sr*jm in ft? smoMs 

CLEAN: 

Enfllrw*. Ait nn*ri, Mown. 

J-VT. yuitfanlM-nn iirfl bosc. Mila. Usea liq- 
uid soap, propane hred Yft. 120 (Da. Au^il 
ntimp required DM low wa\BT pru^urei 

WEDCO HFG. iat-. Dffll. M-15 
P.O. B ax D, *4b W«41 0r^.jdwiy, 
JKltHA. Wyorr *ng ftIM 1 j 
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Whether it's with fully 
independent four wheel 
suspension on Tempo or 
computerized air suspension 
on Continental Mark VII, 
we're putting you in closer 
touch with the road," 

Suspe-rusLun Design. Ifn,.ginefT 




Ford Motor Company is the 
only major American car 
company to offer fully 
independent four wheel 
suspension on most of its 
smaller, less expensive cars. 
Ford Escort Mercury Lynx, 
Ford Tempo, Mercury 
Topaz, and Ford EXP all 
offer the comfort and sure 
handling of this advanced 
engineering development. 



Kpnri YfrTiijjoji front er i/J 

i ip per sin rl rnoufi f s channel 
rnrtrlmn^rj/ frydrfiiilft- 
forces to fine-tune ride 
ami 



Ford Tempo s 
rear suspension 

lie rods allow 
far “yiue' J which reduces 
i he effect of hard impacts. 



Get it together — Buckle up! 








Continental and 
Continental Mark Vi l art' 
the only luxury cars in the 
world with computerized 
air suspension. 



From Tempo to Continental, 
sophisticated suspension 
systems like these are just 
part of the quality that goes 
into every car Ford makes. 
Whether you're behind the 
wheel yourself, or just a 
passenger, you'll feel that 
quality 



Oti Mark YtL nitrogen yiix-pfvs$urejront struts awl rear 
si i r K'k f i Pjs* ;tFjtt.s arm ia tched to i yi rta Nr mte ai r ^ rl r u/s 
illustrated here, to provide ry unitin' bIWtd uf rld* j and r* Hid 
hoiicflijuj. 






THE BOLD IOOK 

KOHLER 



In the worfd of Kohler form and function emerge triumphant. Here, the Flair ll lM Faucet In cast brass, a tribute to 
Kohier imagination. Available in two finishes to suit any decorating scheme. For more details see the Yelbw Pages 
for a Kohler showroom, Or send $2 for a color catalog to Kohler Co., Dept. BH4, Kohler, Wisconsin 53044. 
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RELOCATE A TOILET 



other side. Let the assembly conl n then 
apply pipe joint compound to the 
threads and turn the adapter into the 
old iron pipe fitting. If you already have 
copper supply tines in your house, 
choose a convenient spot, cut the tubing 
with a tubing cutter, install a tee be- 
tween the cut sections and run your 
new supply line from the top of the tee. 

As with the waste lines, the supply 
line should be pitched slightly down 
from the fixture it supplies— about V* 
in. for every 4 ft. of horizontal run. This 
is required so the .system can he drained 
completely from a single low point. 

Extend the new supply line to the 
toilet using a variety of copper fittings. 
Then hare a hole through the bathraom 
floor at just below the supply hole in the 
water tank. ]n most new construction 




me inside of each fining mutt be a* dean as 
Hie tubing end- Ute Heel wool, enwy doth 
or the Inexpensive wire brush shown. 



the supply line comes out of the wall 
behind the tank. This allows the bath- 
room floor to be cleaned without ob- 
struction. But in our case, there was a 
1 2-in. -wide beam directly below the 
wall, 90 we came through the floor. 

Next, place a new wax seal over the 
waste flange as shown and lower the 
toilet onto the seal. Make sure the hold- 
down bolls protrude through the base 
holes. Then rock the bowl b^ck and 
forth slightly' to flatten the seal. Install 
washers over the bolts, tighten the nuts 
and cover with the porcelain or plastic 
covering caps. Reinstall the shutoff 
valve and supply line above it, then 
turn on the water and immediately 
check for any leaks in the supply line. 
Finally, flush the toilet and check for 
leaks in the waste line, W 




Also apply soldering flux to the Inside of 
each fitting — In this case a male pipe thread 
adapter-— and Hide l| over the tubing end. 




Using a propane torch, heat the Join! with Allow the pipe to rood for several minutes— 
the tip Of die Inner blue flame, When hot w jt \ n water— then cover threads on 
enough, the wider will melt into the Joint trw with joint compound. 




Thread the copper pipe and adapter assem- Reinstall the shutoff valve and Join It to the 
bly Into the iron pipe supply Jlrw and tight- toilet tank with Its extension nipple and 
*n It securely with an adjustable wrench, compression fitting. Turn on the water. 




At Just 20 lt>s, 



What It Will Do 
Will Amaze You! 




If your garden is less than an acre, 
you need a big, e* pensive tiller I ikeyou 
need rabbits. What you need is one 
small, precision machine that can do a 
variely of tobs i n the ga rdan and 
a rou nd the yard . . . quid kly, eas i ly , 
neatly and economically 

T he exciting Mantis Tlller/G u Iti valor 
is changing the way Americans 
garden . 1 1 w ei g hs just 20 poun ds so 
anyone can use it, It sta rts with a 
Hick of 1 he wrist . . . cuts thro ugh 
tough soils . turns o n a dime. - 
weeds in end around plants, between 
narrow rows and along fence Pin es . . . 
and runs attdayona gallon of gas! 
What's more, with its inexpensive 
attachments, ft quickly becomes a 
turrowar, fownamtofordi-thtitchaf, 
a power etfger or a hedge frrnrmer J 

3- Week 1 n-Your-G erden Trie? 

Ba si of ait, you can fry thg Maoris — 
risk-free/ If you don't fove It simply 
f el urn it for 9 full refund, including 
Shipping! 

Mantis' tmes are warranted for /i/e 
against ever breaking and its engine 
has a lifattma Replacement Agreement! 

Why spend an other Season without 
the little tiller that's changing the way 

Americans garden? , MMC ^ 
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MpnlU Manu U-dunng Co. 

County Line Rd Depl 
Hun^npdOn Yillty . PA 1900G 



□ Please send nw information on me 
revOllJl senary Man^s TiHatfCuriitf&lQr 
and th* 3- WEEK TRIAL 



Name __ 



I City 



_Zid 
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FOAM-BACKED CARPETING 










flow ia along ita length. Al- 
low for the carpeting to ex- 
tend at least 3 in. into each 
doorway. 

A room larger in both di- 
rections? than the width of 
your carpeting will require a 
seam,, placed preferably in a 
low-traffic area and away 
From doorways, As you plan 
the layout, keep in mind that 
the pile of two adjoining 
pieces of carpeting must run 
in the same direction. If you 
are extending the carpeting 
into a closet, plan your seam 
to fall under the closet door. 
The room we carpeted re- 
quired a seam near its center, 
and at four closet doors. We 
used carpeting with a J /ft-in.- 
thick urethane foam calted 
Kangaback, manufactured 
by Textile Rubber and Chem- 
, Tiarco Drive, Dalton, Ga. 
30720. This, and similar backing, is 
available on a wide variety of carpet 
brands, and also cornea in ’.vim thick- 
ness. We secured the carpeting with 2- 
in.-wide double-face tape. 

The only installation tools you'll 
need are a tape measure,, a long 
straightedge, a utility knife with ex- 
tra blades and a wide, blunt cold 
chisel to work the carpet tightly into 
corners. Since we had a long center 
seam, we rented a knee kicker to help 
draw the joint snug, and a tractor— a 
small wheel device for pulling up nap 



Attached padding 
Offers quality t 
a soft step and 
ettsy installation. 



BY ARTHUR ROOZE 
Associate 
Home And 
Shop Editor v. 



C ushion-backed carpeting 
is increasingly popular 
with homeowners looking to 
save installation cost with- 
out having to settle for a sec- 
ond-best floor covering. At- 
tached, high-density ure- 
thane or latex foam backing 
eliminates the need for sepa- 
rate padding and simplifies many of 
the fitting,, stretching and tacking 
procedures required with unbacked 
carpeting.. 

Foam-backed carpeting is dimen- 
sionally stable. It won't expand and 
contract with temperature and hu- 
midity changes, so it doesn't have to 
be stretched uniformly into place. In a 
small room, in fact, it can be laid loose, 
without attachment to the floor. The 
backing is mildew-proof, so it's usable 
below grade level, and applicable di- 
rectly over concrete- 

Seaming also is easier with backed 



Backed carpeting is available in 9- r T2 r and sometimes even 
15-ft widths, with either V*- pr Vp-in. -thick foam padding. 



carpeting; it haa straight, square-cut 
edges that butt together evenly r and 
are joined readily with seam sealer. 
The backing also keeps the carpet 
edges from unraveling, so there's no 
need to bind a cut edge. 

Foam -backed carpeting cornea in 9% 
12% and sometimes 15-ft widths. To 
determine the amount youll need, 
measure both dimensions of the room 
including any projections. If possible, 
lay out the carpet so the major traffic 



Technical consultant: Mikp Taivfn, TptfiJe 
Ruottf/ artd Chcnr^i Co 
Photos: GtOrgc Anco^-a 




Remove baseboard, then run 2 -In. -wide 
double-face tape around the room perime- 
ter. leave the protective lop paper in place. 




Tape down 6-Fn. x 6-(n, Ts over the entire 
Floor, spaced about IB in, apart- Again, 
leave the protective paper in place. 




Portion the largest piece of uncut carpet, 
folding ai raceway. If po»lfele r place fin- 
ished factory edge at seam location. 
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Reach for 
new horizons 



It's never easy. But reaching for 
new horizons is what aiming high 
is all about Because to reach for 
new horizons you must have the 
vision to see things not only as 
they are, but as they c^uld be. You 
must have the dedication to give 
the best you have. Arid you must 
have the courage to accept new 
challenges. 

R**The history pf the Air Force is 
a history of men and women 
reaching for new horizons, dedi 
eating their vision and courage 
to make our nation great. 

You can igin us in our quest 
for new noriz ms* Our pay and 
benefits are better than ever, 
fcvilli opplftunities for growth 
and challenge. 

Aim I iighl Find out more. 

(See voLh ArT Force recruiter today 
or call toll free 1^500 423-USAF 
iju£aWornia 1800-232- US AF). 




FOAM-BACKED CARPETING 







CtASS-DQOn^d Display Cabinet nf solid uak 
irt Mediterranean style. Can serve mans 
purposes SHOW OFF YOUR GUN'S; has 
tucking stDOLgL’ for iircimo. Or, tim'd with 
shelves, it makes a Sleii 1 trophy p knic knack t>r 
china cu pfcxwd . ( PL - 3 720 ^4 95 I 



at the seam. Kent both for about S10 a 
day at most carpet stores. We also 
bought liquid seam sealer and a 
squeeze bottle with applicator cap- 

Before you begin installation, move 
all furniture out of the room, and 
remove the baseboard and shoe mold- 
ing. If you plan to reuse these pieces, 
take them off carefully, and number 
them. Remove all doors that open into 
the room. Vacuum the floor to pick up 
dust, which could prevent the tape 
from sticking. Then, proceed with 
each step as shown in the photos. 

Note that any Hearn located near the 
center of a room is joined and taped in 



Roll back c* rpetl rig Tar enough to put down 
three z\de-by-i\dt lengths of tape, the cen- 
ter length directly over the pencil line. Then 
reposition the carpeting. 



unfold carpeting and rgugh-Eut to Fit the 
room, using a utility knife. Allow at least 2* 
In. eases? along the walls, and 3 In- extend^ 
ing Into doorways. 



Butt the team Joint. If cutting Is required. Cut 
from the back side using a Jong straightedge 
end Sharp blade. When fitted. Khbe the 
Floor below wish a pencil. 



Apply seam sealer to one foam edge, then 
Join the two pieces, peeling back the pro- 
tective paper From the tape below as you 
go. Work In 10 -In. segment*. 



Apply pressure from both sides of the seam 
to snug the joint. Use a knee kicker, or kick 
with the heel of your shoe. Pres* firmly to 
anchor the carpet to the tape. 



PLANS 



Bdm/Garden Shed Our well-designed yard 
building provides handsome sturagt? for 
yard UmK hand took power equipment, 
rdf nine supplies and -i gardening center 
fnr the whole lamilv It cilrai hds an upstairH 
loft! Dim.. 12 \ 16 ft. Plans, instruct ion man- 
ucit£e itiateTi.il list. (] plan: PL.-127H- 
(2 plans: PL-127EA- *1750) 



Desk— For Home/Offict Electronics— 
hi ere are plans tor building ihc desk and 
matching bookcase storage cabinets for your 
electronically equipped up-to-date Horne 
office. Both pieces Atv care Fully dtsigEied to 
meet vour needs. Mam and "material li?,l 
(PL-lBltt— 55.951 



FURNITURE 
AND CRAFTS 



FM r s Computer Home Workstation- This 

th ree- piece d esk kee ps eve rvi h i ng neat an d 
gives vou plenty of mom to work. This is tot 
a 'itatf-nf-the-arl hftmi? computer wslem 
An efficient work station vlhl cannot buv, it 
can blend With yullr hurtle detwr and. at is 
hinre Lid vanrt'd them .inv of ftCe workstation 
vouNe seen. Plan* rund material list. iM - 
1828 — S 6 - 95 f 



Send your name and address with 
check or money order payable to 
POPULAR MECHANICS, Mail to: 
Popular Mechanics, Box 1014 Radio 
City Station, New York, N Y. 10101 



162 



POPULAR MECHANICS * APR.il »9B5 






NRI shows you how: Make money 
repairing small engines! 






ThicJt jic XJ millHm ktuJI cfipiries -oijc clx-re, j;id mark 
arc waicinr foe qualified sen \cmcEi Id fis (hem NS I riri 
P vc you the [runing you n«d 10 cash in mi ibis 
appmutlity. ind you Infn it JwflK in Sfrahnimf. n 

pur (Miwnientc. 

includes 5 HP Engine. Power Generator 

Vuu ‘-Jifi f;-. tiding *;l!i NJtt "fundi-rifl" training. 

As pul of the NR! Siastn Course veu gn a hand-nc^ 1 H? 
Twumirh engine plus - 
ernemof cowmIc on You 
tarnmdi^nrw 
prablems-. ;uncup and 
dpM.EmrUpprrfciwnfrs 
valve- and ring utis And 
yi?ut tiainifig includes 
rocJi li-T 

ir. inductive 
LKbomder. TiT^lr-cihm 
iDCLer, [>:«quc 
witrah. »ahr spring 
and nflgiCjnprHKrra, | 

IQipipIftt wwitfll sa 
and mere aJI ro 
nruip vuu for kajviuif 
and nirir^. 






Nunc 



jPltfBM prlnfi 



Age 



I 

1102445 I 

I 



Choice of Two Courses 
NSJ “s Nlmc Course puss spwial cfT.phaa-s om la^n srd 
pankn Muipmem readies y-ftu i N* fottcv and fitm*. *. o of 
igiirfKifi. I u hie it huh inriing, and siaungsyurmi Its 50 
"irte siit" leuufr i-ErtLenusrr mi l>jk subjtiE at a lntk to ki 
m™? at v:^r ™n pate give jmj grrairr -daiilv irtd 

iiatrl IrUEluig,. 

TV sartif trwhingioi^iniquo^ne ys-g nudhuurd 
Lrajrjr.jj cm ihe 4S-lt«an maitti ^ -curse itaifiimg in the 
r-rpjai +nd servicing nf a aidt range tf othtf mown 
mtiud;n^ RcntntMf. mdusrjjjJ equipment, cvm moior- 
arte. Yog learn lo-scmoc-fleHncaJ n-^cm?.. Erarenfiitfiorw, 
diuchm, pn*f r ukr-ofik. ;uid m«r 

Exclusive Faffon Training 

AL r .hcup£i n. ■! required fn ^r:duatiom i cur Mi^iet 



Cnursc imdudrs five saietijnTdsreaf opiuml training at the 
Tmunsrh Fatkirs Seivi £t Sifiewl Here, piu I: *m\t will: 
fimflff EtdrnKiafls and -jiszt unur?. ^rLLin^ fan -bud 
rxprrirrur in rub jet U like lalid-Miir ernin^ injjumiviiiip.ii 
and rj*ra«te, eciginr ttatfdciwn. and fogE ryde 
cirfagceton . magnna cb™. ttoubfc^KHCuig. ind more 
A II dtt# n«t m pieparr you for suttesi 

Send for Free Catalog 

Find pm Jpt y<KJ|rf Hmw emu fs NRE tnining. t*n cfo for 
stul !knd foe the Ike rauJog »1tlt all the Ik Li. deN lipliOflj 
of each lesson , and fxi-My triining cunkulum; No siterniin 
Vi LU till Grt signed ori raur furaue coday" 
]J L'uupnn has bre-ra uwd „ wti:r NEJ 
£chwte r }$Yl ^'BHmsin A^,, 
Washii-igEMi, D.C 50 03ti. 






| aiysi Mtfztt 

I ALtnonod cy ih* tuittHb' Sbutr^ Coup: > 



\JHK9M 



SCHOOLS 

3S59 yvisconsln Ai^nufl 
Washington. DC 20E56 

Mkll girt vgu lamarmw 

Pteaa# F U gh ™ ihe ans* ir« calaictg 
I ch«]Mjed i undef^iflnd ihere ig np 
O&llflal'on NO&AL.ESHAN'L-tflUCALL 



Smrd Engine 1 Rwr 

H Air CrraHiDfiirg H?lnt;pglK>fi 4 
HsatPS Couws meJiriing Sour 
TKNWkigy 

□ Agemcdr#9 Ccn#w 

□ rppiHrei Serrti^ QkUM 



foronwmrxs 

wnrtdijW^&IL 

□ Chew^Md«*tt 

CommijncaRDfiB foairoplca 
Caity r^.Airf^vV^jsoSe^itJ^ 
t?mpu!ef tiKiton^s iRcUntma 
MiC'^COmputSfl 
— Tewiifte &4HV*i40 Oimie 
Loc^smilnirig CouiBe 



place first. Then, nnco th^ seflm ifl 
made, roll the carpet pieces cm both 
sides toward the seam, remove the 
protective covering from the tape un- 
derneath and roll the carpeting back 
Into place. Smaller sections of carpet- 
ing like narrow strips along a vva] l can 
be seamed after the main carpet piece 
is taped in place completely. 

After carpeting has hem cut to fit 
walls, corners and doorways, put 
down metal binder strips or saddles at 
the doorways. Replace baseboard or 
there maiding, and remount the doors. 
You may need to cut ofT the door 
bottoms slightly for a free swing. IW 




Utfng a wide, brum coJd cmiel, pyjh carpei 
tightly againu the wall and down on the 
tape ai the same lime, Cut along the crease 
iline with a utility knife. 




ffedJ Mam with a trattor r which pulJi yp the 
plfe evenly along Its length. Or, use your 
■ffngernslls H making sure no sealer nas 
squeezed up and adhered eq the pile. 




To seam a closet piece, cut carpet edge 
directly under the door using a straightedge 
and utility knife. Rough-cut carpet with 
scissors to fit around the Jamb. 




Roll up carpeting toward the seam, remove 
protective paper from Ts r then roll out 
carpeting again, so Ft's perfectly fist. Re- 
move paper from perimeter tape at edges. 




Join the seam as shown on the previous 
page, then make final trim cuts around door 
Jamb. Put down a metal binder strip over 
any seam in a heavy-traffic doorway. 
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SPECIALS 



PAW ENGINE KITS ARE COMPILED FROM THE 
COUNTRY'S TOP AUTOMOTIVE PRODUCTS. 
TOP BRAND NAMES AT WHOLESALE PRICES. 



SPECIAL 



WHY ARE P.A.W. PRICES LOWER? WE BUY DIRECT, WE SELL DIRECT & THAT 
SAVES YOU MONEY. POPULAR NAME BRANDS AT WHOLESALE PRICES. 








WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. WE 
SPECIALIZE IN ENGINE PARTS & THAT SAVES YOU MONEY. IF YOU DON‘T 
SEE IT, PHONE FOR YOUR LOW PRICES. 
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WE SHIP COO, HO DEPOSIT 
OH MOST ITEMS IN STOCK 
ORDER BY PHONE 
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WE ACCEPT 
MASTERCARD 
A VISA 



TECH LINE & 

PHONE ORDERS 

818-998-6000 
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PERFORMANCE AUTOMOTIVE WHOLESALE, INC- 
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DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 
WE SUPPLY ALL CORES - EXCHANGE IS NOT REQUIRED. 
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NEW PRODUCTS FOR YOUR 

BATHROOM 








Acrylic whirlpool 

Fiberfla^reuiforcfid acrylic 
whirlpool bath from Kohler 
Co , dimensioned to fit a stan- 
dard 5“ft. space, can readily 
replace an existing tub The 
unit mounts either in a raised 
platform, as shown, or directly 
on the floor, utilizing an op- 
tional side panel Four whirl- 
pool jets are independently ad- 
justable. Weighing 60 pounds, 
the bath Lb available in eight 
colons from plumbing supply 
houses and home centers; cost 
Lb about $1,200. For more in- 
formation, write Kohler Co., 
Kohler, Wis, 53044. 



Ultrathin scale 

Wafer-thin electronic bath- 
room scale measures just 1 in. 
high, has no springs or mov- 
ing parte. Large digital read- 
out displays weight— from 15 
to 350 pounds. Scale has auto- 
matic on off switch and a low- 
battery indicator. Available at 
department and houseware 
stores, the Accutech Electron- 
ic Seale Bells for about $56 and 
is made by Fyrnetics Inc,. 
1021 Davis Rd., Elgin, HI. 
60120. 



Multipurpose bathroom storage cabinets 

Solid pine cabinets from Sears, with 
open lower shelves for folded towels, 
can be installed wi the wall over the 
toilet. "Open Home 1 ' style, left 11170), 
has a wide crown molding and raised- 
panel doors. ^Pinewood," fight ill 30), 
has brass-plated strap hardware. Each 
contains three interior shelves. Match- 
ing vanities are available. Sold at Larg- 
er Sears stores and through their gen- 
eral catalog. 



Water-saver toilet 

Deigned for use where water supply or 
septic disposal capacity is limited, the 
Seiche One toilet uses only one quart of 
water per flush because a flapper valve 
takes the place of a trap for blocking 
sewer gas. According to the manufac- 
turer, installation Lakes about one 
hour. Toilet and hook-up parts cost 
about $250. Patrick Creek Corp., Box 
135-A, Hinesburg, Vi 05461. 

frfdtfjr r.urfj JQpajj-t 1 I 7%) 



Even- temp shower valve 

You may eliminate your shower going 
hot or cold when someone flushes a 
toilet or turns on the dishwasher by 
installing this pressure-balanced show- 
er valve. According to the manufactur- 
er, an Internal diaphragm makes in- 
stantaneous adjustment to pressure 
changes, maintaining water tempera- 
ture to within 1\ The single-lever fau- 
cet is smaller (7 l /i-in. die.) than most 
conventional shower-control unite, so it 
may require replacing several ceramic 
tiles in the shower wall. The Tempreag 
H faucet, by Danfbas, Box 606 n Mah- 
wah r NJ. 07430, sells at plumbing 
supply outlets for about $75. 
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A dark sky and threatening fore- 
cast is enough to humble the greatest 
drivers among us. At imnes like these 
you need an automobile like Eagle. 

With the simple flick ol a switch, 
Eagle gives you the confidence 
and security of 4- wheel drive. You 
can even "shift-on-the-fly.” which is 
a luxury you shouldn't be without 




when faced with a sudden shower, 
blizzard or stretch of bad road. 

Of course, security isn't the only 
luxury you’ll enjoy in an Eagle, 
with features available like 
power windows and door 
locks, cruise control, 

6-way power seats and 
plush carpeting. 



The American Eagle. It’S the best 
thing going for you when you're 
going in bad weather. 



EAGLE ri THE 2 WHEEL /4 WHEEL DRIVE SECURITY SYSTEM 



AVAHAME FOR PURCHASE OR LEASE AT PARTICIPATE AMC DEALERS 



SAFETY BELTS SAVE LIVES 

3D Erl-Gltil? lTEIVV3PC- 








Better than Jogging, Swimming, or Cycling, „ , 

** 'ordic track 




Jarless Total Body 

Aerobic Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 

fisrml ;. rMK (Nr I ar^ir lrg nuclei jri J aJyj jdd j . 
impurtanl upper both cucrtibc. lEL^frif puJw; fllti, 
ncccihjfv for foyilclinifiEntsY seen rawer id wi^in 
becaiLw the murk n ihajYd bi itjust muscle 



* ' 



Gfosi<KHitry fULrabofinititidby ph^utognts 
as the mi wt perfect frinrt rtf finiitn asuibt eserdH' 
fur hoth Rwn and ^omen. Its smooda. fluid, total 
body modcwi uniformly e* cnc iw^myre jCipcta mi 
hi|dKr heart rain. were easier KS utUirt rllJn when 
ponging or cycling, NcmiiiFrajck dusdy uitHilaln the 
pleasant X-C bkhnw ruutiufl and pftjvidtf ihcsimf 
cafdi^'mular t nitnuKe-hutldLng fxmfin-hgbt 
in Lhc mmveni cnce «f y-oui home, year 'ruund 

Elimifiaus i he usual barrier of urne weather, 
chance of inFMy. dc ^fwhi^Wycffrcriw far weight 
coocfrtl. 

Mopf f nmplete Than Run fli ng, 

Nontidfidi Kivts you a more complete wrk out- 
conditions ha 



bcHh upper hndv and l:mrr body 
muscles si i hr saiiw; time flu id] | irkas motion doc * 
not cause itsinl nr hack pmMen^ 

Mow EfTcct^fThan Exercise Bites 
Nordidni'k * stand-up skiing niuliun rimer uHI 



Even BtncrTfaan Swimming 

NonJicTraek* haw l>rai m pnaliKLSOrt since 14% 
NoriSk-Tnids tirjltlei. huiMfis itrwt hiu separateh 
arfriLseahU- arm .11 ilI k'jt nrrfstuiocs We tmm- 
tau rv and sell dtrt-cc Ito u year warrants - 
yidjt iriil fH-ruxtrcitliTT'luni privilege 

A Pro™, High Quality Du rahlc Product 

IVufdidtack is inic^th year Qfppoducrtoti. horcbc- 
Track is quiet, rnocoilcssandhisscpaniielYad|usi- 
aMr arm ind leg resistances Vf manufacture 
and sell direct Tm yeaf warranter, J& 
day dial period wiili mum privikgr. 

Folds Md standi on end 
Co require only 15 * x 17 w 
Mcrggc space.' 



Cellt Or write for . . 

FREE BROCHURE igk 
ToU Free 1-800-328^5 888 

Mince auLi 61 2-4 4M-69B7 
PSK 124PM Columbia Court. cnasha r MN 55316 





Mini-Quartz 
Clock 
Movements 

■ Frefi Hour & Mlnutfl Hands Included! 

famCHJa JunQhans qua^j mimim^&rn* nr \*om Vvest 
Oiwmanyai an unb^i€^ahi#inlroductoiYp™ Only 
j>;-j eqoai^ k *■ ihfck? Ptck the ahatf tar cia: 
Ify-cknaes . . . choose from ! V , m , or ** . Accurate 
ntfcrlcmiaoce guaranteed tarTH^EE YEARS' Order 
at many is yOu wiEih at ln>9 amazma lowr inirc- 
CJilClory pnctJ Ma|or crnrfd ^rda aci^pltHl W^ITE 
OR CALL TOLL- F'FIEE 



rtffltTE- 

Clcxkwerkes, Oept. PM 4 
2419 Foster Avenue 
Janesville, Wl 53545 
Wtaconem rgsidenti e-a^ (5QSJ 755-1000 
Out of state customers 

CALL TOLL-FREE 

1 - 800 - 356-4011 



FREE CRAFT CATALOGUE 
CLOCK MOVEMENT 
AND ACCESSORIES 



(Tock^er^es 






Instrument C^purahun 
241& Fq^l?' Avflnun. .Jang^vilHi. W $3$*5 
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Print Your Own 
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DRIVING GM1 MINIVAN 

fGrmtintred from page 4B) 

sions: Cargo Mover for commercial use 
and People Mover. The venerable iron 
Duke olw 2,5-ilter Four is standard, 
with the 4.3-liter V6 optional. Base 
gearbox is the four-speed manual, with 
a five- speed stick or four- speed over- 
drive automatic optional. The five- 
speed goes on sale in May and will be 
available only with the 3-5 Four. 

In ihe fun-tc-drivtf Safari People 
Mover, I found myself sitting high m 
excellent from bucket seats, with the 
Stick shift lever set slightly back: from 
normal. Seating can range from two to 
eight passengers. The rear benches or 
buckets have fold-flat backrests and 
quick-release floor mounts. With only 
the two front, the People Mover boasts 
a 7. 4-foot cargo deck. 

The seven'eight-parson setup comes 
With cup recks and storage bins on 
either side of the rear bench, and you 
can order slide-out storage compan- 
menis under the front seats. 

Fit ^nd finish impressed me as being 
absolutely ffcm-rate, and I have only 
three in fling qualms about the Safari. 
FSi^ii. it looks like internal rain gutters 
will drip water on your head as you 
enter and exit. Second, the rear window 
divider and high so at backs make hack* 
ing up chancy And third, I judged the 
brakes a Little spongy. The van stopped 
fine, but the pedal lacked definition. 
Other than that, the Safari is another 
great minivan, and I'm sure the identi- 
cal Astro from Chevrolet i$, too. M 



THE PM REPORT CARO 


GMC Safari 


GRADE 


COMMENTS 


A (ialf niTivn 


B 


GdiaI wilh ihn V& 


Handling 


B 


Fine for nDrmdl driving 


Brsklmg 


C 


Short slops frtil 
soFi tiedal 


Sleefirng 


B 


thay ftn normal 
maneuver? 


Transpil 85-ion 


A- 


You havu Id gEl uso6 Id 
fiever posrtwn 


Ride 


B 


A m jouJicy ovf r 
iron? fflla 


Fuel economy 


B 


Four nHay |2l-2& mpgl, 
V 6 LUirsiy [1 B-2D mp 0 ? 


Sejiiina 


A 


G-rai stair high 
pasriion 


Vlslefl 


a 


Ta:i mi Ivead. r es 1 & ana 
Dackl^hl divider Dfrslrucl 
«Sion 


control* 


a 


TfsCky; y61 rfiftiblft. tfy t it 
de tfigital Dili mr\ I 


Vanniallcn 


A 


infinitely 4diuslafte 
system 


Noise 
^ 55 mph 


B 


NSiSy fJiOine fan 


Cargo 

capacity 


A 


Rear seaU ddn^i duL 
HSfh 1 


Engine 

serviceability 


C 


Engine power e^sy 
Id r&mdMf 


Fit and iinisb 


A 


Very done 
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WORLDS HOTTEST FIGHTER 

(Continued from pago ??) 

at the moment it seemed to stall out, 
When we started to roll down the 
runway, a T -38 chase plane was taking 
off alongside. For this flight, I would 
keep both my flaps and my landing gear 
down just in case I had to make a quick 
landing- I would go into the airborne 
mode with my wheels still on the 
ground, as in the tsou tests. You can't 
feel the wheels leave the ground when 
you fast ia*f this way. so 1 watched for 
my up-and-away light to go on, and 
suddenly I was off. Even as I starred 
clearing the runway, I lost sight of the 
chase plane As [ headed up toward my 
15,000- foot leveh off spot. ! checked the 
air-conditioning and defogger controls 
in the cockpit just as 1 set myself up over 
Edwards for the first Of three '‘integrat- 
ed rest blocks." These are the basic 
pitch, roll and yaw moves 1 had gone 
through the entire sat nf maneuvers on 



a simulator three or four limes, l knew 
these routines by heart. 

The computers hummed along nicely 
and the plane responded to my every 
command. Now the test pilot in me 
went to work How would I rate this 
plane for flying? Could I trust my life to 
it? A second thrill hit me as I realized 
the X-29 was easier to fly than the 
simulator. \ could see the real world 
around me, not cathode ray images. 

But the real advantage this had over 
the simulated flight was feeling, I could 
feet that powerhouse pushing me 
along. 1 could feel che airplane respon cl- 
ing as 1 twisted and turned It In our set 
flight pattern What a great airplane? 

Now., caking the X-29 down to 1 0,000 
feet, I reduced the throirle to landing 
speed and tried a few course correc- 
tions, turning first away from Edwards 
and then back toward the base. I made 
a bank angle correction and the airplane 
moved swiftly to my command. 1 
tFliwSti t-ujrrj to j xigv ! 70 ) 



A Life In 

A test pilot's reward is the flight its&Jf. 

But his work just gets started after 
the first tekeoff and landing, In the weeks 
following the first x-29 fright, there was a 
Short Christmas break and then a senes of 
meetings to go over the test results 
A pilot s opinion is valued highly, as f 
Learned during a tour of duty m Vietnam. I 
was flying with an F-4 squadron under the 
leadership of my good friend Boy Gray. On 
a mission, one of Our planes took a 50 mm 
shall and started 10 dive. Roy dropped 
lower, observing as the pi Los, ejected 
The plane had been hit where sbt hy- 
draulic lines come together and the pilot's 
controls no longer responded, Anoiher 
pilot, Eddie Page, had a master’s degree in 
aeronautical engineering We got together 
with Eddie and our executive officer. Bud 
Baker, and put out a report on b&w w make 
the F-4 less vulnerable to ground fire by 
separating the hydraulic lines. We sent the 
report to Washington and soon ihe jet was 
undergoing rnudificaiiun. 

Today's F-H reflects that modification 
begun with the F-4s. By separating the 
engines, room has been mode between 
chain for the hydrauhc lines. The engines, 
therefore, aa as a shield- A pilot can fly 0 
plane with one engine But he can't fly It 
without the hydraulics. 

It was CGmbal experience that gave me 
some of my hesl tesl pilot preparation Bur 
ihe experience I received at Navy iesc pilot 
school aftd as an exchange pilot with thn 
Royal Air Force gave lots of polish to skills 
that wore won in actual combat. 

I wem to xesi pilot school in Fauiuxeni 
River, Md., in 1961. I had received orders 
earlier for the school, bin E was sem 10 
Japan and had to beg off the first Lima. I 
was a captain then When I finally went ta 
school, J was a major. I was given far better 
BflfignflHatStllM the lower-ranking pilots. 

In one year. 1 was able to fly 20 different 
aircraft over 500 hours of testing. Today, 
500 flying hours in one year is unheard of. 



The Sky 

An active pilot might log 200 hours 

The other big break came when I was | 
assigned 10 the- 74th squadron of the Royal 
Air Force from 1955 until 1957 Under the 
leadership of the late and great pilot Keith 
Hazelwood, the squadron became the RAF 
Formation Aerobpfic Team. I flew left 
wing for the teem and we did very well in 
competition and demonstrations. 

Ttrare is a tor of romance in the work of a 
test pilot, but there is also a lot of work and 
a lot of det ail- For the military test pilot, the 
work is very exciting, bui it is even more so 
for the contractor test pilot I fly the 
airplane first. 

The romance pan bit me wheh [ was 
about 5 years old. growing up on my 
grandlarher's farm in Valley View, Tex 1 
hart been fascinated with airplanes, as any 
Little boy, but one afternoon a light plane 
got into trouble and had to put down on a 
field rear Our farm. There were people ' 
running aitd screaming all over the field. 
The excitement gtu me going. 

J Learned about the negatives of filing a 
professional pilot on the job. With the 
territory has come 1 certain danger You 

lose a lot of friends in this business Last 
year was a lennhSe year for losing friends. 
Doug Benefield, one of my very good 
friends, was ktllad in tha crash of a B-1 
bomber. Less than a month later, Darrel! 
Cumuli was killed In an F-Zfl tri*j&h in 

Korea That, same day. Bill Laughton was 
killed in a special version Aar Commander 
he was testing 

During the Christmas break, after E had 
flown the X-29 for rtie first ctm*. my 
mot her cong ra L ulaled me and said a be was 
looking forward to my retirement. Desphe 
all tha bad news of 1964, 3 told Iw noi to 
count on my retirement any time soon 

By nett year, I hope to be flying an 
upgraded version of the F- 14. beyond that. 

E can't say whai E"U be doing But as Fong as 
I can fellow a flight plan, you can bet I'LL be 
lit tJi* air. — C.S. 
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GREAT SAUSAGE RECIPES 



227 page HlutlrtM book Atpl-iin* Bjutag« miking 
P>U1 MO m* Curing and in.^kkyg o4 mini. lowl and 
Art. Over 144 rvolpwt. W* rip* haw* Lop Ball 
Smm ninga Frw equ-pmert ana Supply c.-iti 
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The SAUSAGEMAKER 
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The Quality 
Alternative to 
High-Cost 
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* FREE COLOR CATALOG! 
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TRACTOR. 





Start up a new Power King garden 
tractor and you sense something dif- 
ferent Right away. 

Serious power. From 12, 14 or 17 hp 
engines with automotive type com- 
ponents On a welded steel frame 
With up to 300 lbs more working 
weight. 

Serious performance. From 4 or B- 
speed all gear drive, or dual-range 
dual -control hydrostatic drive. 
With 12’ 16" or big 24" 
rear wheels for up to 
18" ground clearance 

Serious value. With 
a refreshingly fair 
price. And an army 



of attachments to mow, blow snow, 
doze, load, plow, haul, and more. 

Seriously, if you want to sail through 
tough yard and garden chores. Power 
King's the way to do it. 



FREE MOWER! 



Gel a free mower deck and hitch 
($650 to $700 value) when you buy a 
new Power King tractorl See a partici- 
pating dealer for details For a color 
brochure and name of your nearest 
dealer, send a dollar to Power King. 

-PM-4,MacArlhur Road 
Waukesha. Wl 
53186 
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DO YOU NEED A NEW CAR? 
BUY ONE AS LOW AS $200,00!!! 




UNLIMITED INVENTORY 
AVAILABLE PH EVERY STATE 



OWN AND DRIVE THE VERY BEST! CHOOSE 
FROM CADILLACS CORVETTES Ih4'S. 
VANS, PICKUPS AND MORE- YOU CAN EVEN 
HAVE THE LUXURY OF OWNING SAIL- 
BOATS SPEEDBOATS YACHTS. OR YOUR 
VERY OWN PLANE 11 



TO OWN A PRESTIGIOUS PIECE OF PROP 
ERT Y YOU M NOT HAVE TO LOSE SSfS ON 
DEPRECIATION AND HIGH COST OF UP 
KEEP IN FACT, YOU CAN OWN AND ENJOY 
NICE CARS THEN RESELL THEM FOR LARGE 
PROFITS! 









nr* 1 ET-itt JiP 
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BUY THESE NEW AND LATE MODEL CARS 
VANS TRUCKS BOATS. AIRPLANES. MO- 
TOR HOMES DIRECT FROM THE U 5 GOV 
ERNMENT THESE ITEMS APE 
CONFISCATED BY THE U.3. DRUG EN- 
FORCEMENT AGENCY AND ARE SOLD FOR 
AS LOW AS SHM3.00 TO THE PUBLIC- THIS 
IS A GREAT MONEY MAKING OPPORTUNITY 
AVAILABLE IN EVERY STATE. 

TO PURCHASE VEHICLES IN YOUR AREA 
ORDER YOUR SALES CATALOGS BY FILL- 
ING IN THE COUPON AT THE LEFT AND 
RETURN WITH YOUR CHECK OR MONEY 
ORDER FOR *10.00 (SHIPPING AND HAN- 
DLING INCLUDED! TO 

AUTOMATA DlST 
66 BROADWAY, 'BOA IMP 
SAUGUS MA G1W6 

ISSUES WILL BE SENT PERIODICALLY 
SAll&F ACTION GUARANTEED 



powered up and down And the engine 
hummed beautifully. I wished T had had 
a plana that moved something tike this 
in Korea or Vietnam 

When I flew with ihe Marines tun of 
Pahang in 1952 ii was in. an FW 2 
Grumman Panihei In its day, ii was a 
hot single- seal fighter bomber. The 
other pilots in my group nicknamed me 
"magnet tail," lo put it politely, because 
E always managed to pick up enemy fire 

3 took 13 straight hits as « fighter 
bomber pilot in Korea and even got shot 
down behind North Korean lines once. 
For three days \ evaded enemy troops, 
hoping to paddle out to a US held 
Island in my raft On the third day. I sew 
a man descending overhead in a red 
parachute. 3 hadn't seen his plane go 
down, but 3 figured a red chute be 
longed to a MIG pilot Little did T know 
that some 1 1 S Air Force pilots had been 
issued red chutes to help rescuers spot 
them if they went down in snow. 

In what seemed like minutes later, an 
Air Force Albatross was skimming the 
water near that pilot and picking him 
np. I waved to the American rescue 
craft r but the enemy was shelling the 
area and they had to run out of there 
very quickly. Imagine, I thought, Amer 
leans picking up a MIG pilot and strand- 
ing a Marine But a short time later a 
Dragonfly helicopter picked me up and 
took me to an American ship. 

Loved the plane 

Had I flown an an plane as last and as 
easy to move about as the >£-29, maybe 
none of It would have happened. The 
fighter pilot in me loved the experiinen 
ia'| plana even more as we got ready tor 
the next to the last test oh the X-29's 
first flight, This would be a real, landing 
attempt with a w ave-off 

1 started descent m an actual landing 
approach. When the X-2B“s wheels 
were dangling about 15 feel off the 
runway. 1 took the wave-off. There was 
a cross wind of about 5 knots and a head 
wind of about 15 knots as t moved the 
plane away from ihe runway and hack 
up to 1.500 feet The X-29 cleared the 
deck crisply and we were going into our 
36Q* turn for the final test within sec- 
onds. The final test was the real, land- 
ing. The X-29 glided in like a bird and 
came to a stop a few hundred feet up 
ihe runway. We had done id 

The crew, photographers, NASA and 
Air Force people greeted on the 
runway as I turned off the power, 
popped open the canopy and un- 
strapped myself The first of four test 
flights was successful. Within a month, 
I would be ready to show pilots from 
NASA and ihe Air Force how to live 
with the honest jet in the world. W 
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Call 1-800-533-5545 today and . . . 




HEAVY DUTY LOG SPLITTER SALE! 



O^TQN, 1 f 0 Volt. E letl f ic Spi «rrer. ftem * 11 9 D 

1 3 '/t TO N . Mrs- mi! 3rtrner Speci-a 1 i terr * n 

tr 1 A Ton L up Smntei f i!]i 3189 .00 

1 &'■] TON. U Jh Pro^-ie. mm I ■ i lie- 9B19.0Q 

1 SVi TON. venial Hem * 1 160 ill 40,00 

14' i TON. ,fitt PjoNIi 1 Mum. * I > I.; .. $1334 00 

2J<* TON. High PtflHk rl^m - I 14fl SI 524 00 

94"i TON. VsrK-ftl Item *1 16? SI 020 00 



12V? TON 

homeowner special 



$704.00 



* LOG SPLITTER 
PARTS ^ 



ENGINES 



5 HP. GO Gfl i Vertical Campti*-!; 1 
Hausfeld 2 cylifider smyilc r.i.,i^r 
■■15354 Li si 5H60 *5 79 95 

rw*i i 141 >e * h trarti t&* * M; . Cat. Qr*B*r* 

a Waahlngjtan ISO i Prepaid willi o<dpr| 
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I 00 W lln * I 5* 74 . S B9fl, 50 

1 HP 11 Gal Tank, Campbell' 
Hausleid Hmq-'e sEaqe r:ornnr<!:sr,ni 
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Air fcwl» AiHi-nbla nl [JltcGUfll Privet 1 
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S HP 0 ri £ iji ■- \-sVI ■ , Hdi'-7 SI 3 ft »S 
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lOHPT*CUfl>**h Tim I'rtrt ‘■■H-frril fF- r 3232 93 
ldMHPTaculniih. ' - a • 32 7P, as 

■{Larga iuliq-Iy *T VartltJl Efl-Blfrfrt no w In Il«* 3- 
jo hp ah super low cii&tQLiHT pmcEsrrr 



1 1 GPM 2 51*9* Pump, a 101 1 
I Q GPU J Stpg* Pump * 1 0 f 3. 
■ 6 QPRI 2 Slug a Pump *l0l 5 



31 and o rd 4- Way C o ntrol Veins ■ ?u i fj Sej.fto 
Ayl O' D *len t Va Iva . * 203 0 . . *59 .00 

4*24¥3 , XTfimder Welded T yri*i iic-m p90?424 

iCan shlpUPflj ONLY. ... J 119 95 

5^2412 Cylinder TnjnndTyp*! Hem* 9r>95?4 

QNBAlE NOW.. $222.00 

U any CM her In ftq-ck at LOW Drft£dufl| PftOllI 



TRAILER PARTS 



PICKUP BED LINERS! 



H=\] r ipaad hi.r. apind'a '.ii-l ?ntin Iej : *nm il. 
4 ball Circe 4 « r, ^b , _ i, 2 E-pmdlaa i!u^1 i:*pv 
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Can Milh vbuh 
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FULl SIZE PICKUPS 
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Mini Size PICKUPS 

£199.95 



UTILITY 
TRAILER KIT 



WAGNER 

AIRLESS SPRAYERS 



HOME UTE AP220 _.*** 
Thermoplastic Pump 
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Fldw r friend ir I tirifKf lta?ra* SarMy | al /if | V 
iFfln^rvtoirs.saYinQ!*!. ' Yr Mlp WarrEnFv 1 I i 1 
Lig M Durv Wed-*l 50. ho* ".nr- '■ - i#i worfc 

* r hti7h Wl 3 ^ * L -S' Si-'-q 95 $19 95 ^ 
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- W 'l ship 48 alah#^ l.ir $30 frepi]>n 



ORDER TOLL FREE 1-000533-5545 
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Address 

City 

Slale 



.J I flVi ** fihip UPS. Uuiul TiikI 
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CrII Oup order depl. at T -£00-533-55 4 5 
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SALE EMPIRES ' 

APRIL 30th 

1903 r 



On These Brand Name Parts, i 
Tools & Equipment!- . _ m 
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NEW BATHROOM PRODUCTS 

Washerless faucet with interchangeable handles 

An easy-to-install washerless faucet 
from U, S, Brass. Box 37, Plano, Test 
75074, includes a double set of twist-on 
handles— two of finished oak, and two 
of solid acrylic. Tub and shower faucets 
with matching handles are also avail- 
able in this series called Aqua-Line, 
The faucet mounts with wingnuts; sup 
posediy no tools are needed for installa- 
tion, Available in three finishes— 
chrome, antique brass and polished 
brass, it lists for $60 to $90 at plumbing 
and home supply centers. 



ECHO TRIMS IT FAST 





Trim your property and trim down your trimming 
time with a fast, powerful ECHO Grass Trimmer. 
More power than any electric and no extension 
cord hassles. Visit your ECHO dealer today and 
select from our wide range of models. Look for 
the sign of quality, dependability and power. 
ECHO ... the ONE that lasts! And, it’s fast. 



L£*k|t (S! J EChC- *DMP«ATE a 
L>HE <L KKH7 



...the ONE that lasts ! ™ 




Toe-touch 
tub drain 
replacement 



Replace your existing tub drain ajwem- 
bly in minutes with this toe-operated 
dram. Press the outer circle to close the 
drains the inner circle to open. A re- 
placement overflow cover is also sup- 
plied which screws on in place of the old 
lever and overflow assembly. The drain 
is simply pressed into the tub outlet 
and ia held in place by plastic fins. 
Made by Stanley; Box 1300, New Brit- 
ain, Conn. 06052. The drain assembly 
is available from hardware and home 
supply centers For about $15. 




Water heater timers 

Programmable timers for both electric 
and gas hot water heaters save energy 
by lowering water temperatures auto- 
matically during periods of low hot 
water use. The 24-hour timing clock 
can be set to allow a maximum of three 
high-temperature settings per day. 
Made by AMF Paragon, Box 23, Two 
Rivers, Wia. 54241, the Qwaterbaek II 
i gas i and Model TC-604 (electric come 
with complete installation instructions. 
They are at hardware and home supply 
centers for about $69. PM 
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shortwave lightweights 

jfa pm p$_gr 85) 

dial, raising or lowering the displayed 
frequency. They're as accurate as di- 
rect-entry models and some have push- 
button station-memory presets. 

Memory presets, more commonplace 
on direct-entry receivers,, let you store 
youi most-used frequencies for one- 
buttcm recall. This is more helpful than 
you may realize, since shortwave fre- 
quencies are often five digits long. 

Automatic scanning is another inno- 
vation of electronic tuning and ji F s nice 
for quickly seeing what's available on 
the dial. Auto-scan will move up and 
down the shortwave hand, stopping 
momentarily at each signal. But £c tends 




Zenith'! IV4I Trani-OCeanJc measured 20V? 
inches high by l6"i wid* by 7'h deep, and 
weighed nearly 20 pounds with batteries. 



to miss weak and moderate signals. 

Compared to electronic direct -entry, 
mechanical tuning's advantage is sim- 
plicity. Because it"s easy to use and 
relatively inexpensive, it's usually 
found in the smallest portables. On ihe 
negative side* shortwave frequencies 
are packed on the ruler- tike tuning scale 
more tightly than AM or FM stations, so 
finding the right frequency can be frus- 
trating with the mechanical system. 

Both the ruler-like scale on mechani- 
cally tuned radios and the digital LCD 
readout on electronic ones will show 
you meter band and station frequency, 
For example the relatively high fre- 
quency of 21.75 MHz (£1,750,000 cy- 
cles per second) is found on the 13- 
meter band, while the low frequency of 
6.2 MHz is located on the 4£- meter 
band The meter band describes wave- 
length: Literally, the physical distance 
(in meters) the radio wave travels to 
complete one cycle The lower the fre- 
quency (or fewer cycles per second), the 
longer each wavelength. 

Timing systems aside, the difference 
between one of today's shortwave por- 
tables and another model is likely tq he 
the convenience features that make 
shortwave listening mors pleasant. 

For example, the sensitivity adjust - 
f Floasc Cum E fl I TQt 
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Howto start your own big profit 
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HOME IMPORT BUSINESS 

MV PLAN STARTS VOU FAST Sliows you how to 

WP^TS Buy Below Wholesale 

UV0M^N,,.Tdm$p»r« HnurE <tr Full Tlmfl Into INCOME I 
DISCOVER PROFITS OF IMPORTI My HuniB Mill 
talk i Import UuiijnL^ Pljri jjujJls, your every &[ifp . . . 
le ii L-j.wd ifiijLLy dei Eiiy pci&ond suoicas. Shcwhhu^ 
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• NEW LOADER 

Lifts 750 lhi. JHui*« Ed 71k H 
• NEW @ACK HOE 

Digs down S ft., , Loads tnuck* to 7 ft. 



Send NOW lor Detail t ! 
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Cabot's Bleaching Oil 

When applied to untreated wood. Cabot's Ble&dilnc Oil actually 
bleaches [he wood, Imparling a delicate gray that Weathers in a 
tew months so a natural driftwood gray. This effect, heretofore found 
only in StiACuarf areas after years ol exposure to sail air, is now at- 
tftlnabJ* anywhere. Far Cabot's handbook on wood sioira, send 
35 e so Samuel Cabo! tac.. One Union St.. Dept 450. Boston MA 
02108. or 23284 Eichter Si . Dept 450, Hayward, CA V4545 



Your first home shouldn’t 
take your last dollar 




$36,400* 

HERE'S HOW TO SAVE — Miles Humes 
can Cut thft Cere! of new heme ownership 
more [hem you ever imagined What 5 
more. TIG rriatc&r which way you deocte 
|Q <fo-it-yOurwl! — by actually doing 
most of me tabo* or hiring contf actors lo 
do it Tor you — you still Bfifoy alt these 
b#ne1<ts 
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* Below Market financing 

* No Down P^ymern 

* Our Design* or Yours 

* Low Monthly Payments 
During ConslTudian 

* Professional Technical Support 

FREE FRAMING FOR 
QUALIFIED BUYERS 

'fciaiF? -Hon-« Package Pticci miy .ary by 
jrace Sm Cd'aiLtg *01 i*F. ol t* 4 jiffr,u.- > 
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S HORTWAVE LIGHTWE IG HTS 

t Con tin uad from jMgt? 1 73} 

ments found on many portables en- 
hance a radio's performance. With this 
adjustment, you can keep high- 
powered stations from muscling-out 
weaker ones located nearby on the dial. 

Some radios with a sensitivity control 
have a high daw switch, while others 
have a continuously variable knob. The 
knob gives greater flexibility,, hut even a 
switch is better then no control at ail. 
Keep in mind that the smaller, mechani- 
cally tuned portables tend to be less 
sensitive than their larger, electronical- 
ly tuned cousins. If extreme portability 
is your desire, you might find your 
shortwave reception dominated by in- 
ternational heavies. 

In general, though, today's portables 
have excellent sensitivity and selectiv- 
ity: They can often turn a weak signal 
into an Intelligible one, and can home-in 
on just the station you want. 

Accordingly, the pull-up whip anten- 
na built Into all portables should prove 
sufficient for most listening. Experi- 
ment with different radio positions, 
antenna angles and heights. 

External antenna 

If you pian to try for the distant 
signals, select a radio that has jacks for 
an external antenna. You might not 
want to string cables across your back 
yard, but an antenna jack lets you 
connect a longer wire to the radio which 
will serve to increase the amount of 
signal received. 

You can even improve reception by 
wrapping a wire around your radio's 
whip antenna and running it along the 
floor at the base of a wall, or around the 
side and top of a window frame. 

While the usefulness of sensitivity 
controls is readily apparent, a feature 
such as tone control might seem a 
frivolity for shortwave. But it can im- 
prove the audibility of weak signals. 
Turning the tone control toward bass, 
or switching it to low, can make a static- 
ridden signal more intelligible. 

A clock or rimer may seem like a sidy 

complication On a radio, but it r s helpful 

because shortwave program times are 
stated in world-standardized Green- 
wich Mean Time (GMT). GMT is five 
hours ahead of US. Eastern Standard 
Time. A timer is nice if you like to doze 
off to the sound of a radio. 

Lighted dials and battery-check me- 
ters e re handy additions to a radio, for 
obvious reasons- Audio Output jacks let 
you use headphones r fOr better fidelity 
than the radio's built-in speaker may 
afford- An audio-out also lets you con- 
nect your radio to a tape recorder. 

Finally, AM and FM bands are in- 
cluded on most receivers, so you can 
catch a weather report or a bail game 
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without switching to a different radio* 

Advanced features and improved 
technology might make shortwave lis- 
tening easier than before, Nonetheless* 
listening with even an advanced radio 
can be bewildering for (Lomeona who is 
accustomed Only to tuning Ln AM and 
FM stations. 

Changing frequencies 

Short wave's first peculiarity Is that 
stations change frequencies at various 
points in the day, mostly for atmospher- 
ic reasons. At night, low frequency 
signals, like those of AM radio, travel 
great distances because of ionospheric: 
reflection. Accordingly, shortwave sta- 
tions move to the low end of the dial 
when the path between traits miner and 
listeners is dark 

During the day, higher frequencies 
are used to make the lower ones avail' 
able for dark parts of the world, and 
also to avoid the interference common 
on low frequencies. 

For example, when Lt"s 7 p,m on the 
U-S. East Coast, BBC can be found at 
the low frequencies of 6.005 and 7-326 
MHz, respectively, on the 49- and 41- 
meter bands. But come 7 a m- in New 
York. London's calling on 11.750 and 
15.315 MHz in the higher- frequency 
21- and 1 9-meter bands. 

Shortwave stations also change fre- 
quency or meter bands from year to 
year, according to the 1 1-year sunspot 
cycle. During years of peak sunspot 
activity (midway through the cycle), 
reception improves on the higher fre- 
quency 13-. IB- and 19 -meter bands 
The rest of tho Lime r reception here is 
spotty, so broadcasters crowd the kow- 
er- frequency hands, 

Right now, we re al a low level of 
sunspot activity; the next peak is ex^ 
pected to arrive in 1990. This means 
that for the time being, stations will he 
more closely spaced in the low-frequen- 
cy bands — one reason to invest in a 
radio with good sensitivity and selectiv- 
ity, and possibly, electronic tuning. 

How can you keep up with your 
favorite stations as they jump about the 
dial? There are two ways. 

The first, and easiest, is by reading a 
shortwave program guide like the 
World Radio TV Handbook, , fc/o Bill- 
board, 1515 Broadway, New York, N-Y- 
10036). 

The second Is by writing w stations 
and requesting program guides. Sched- 
ules often are given during programs, 
and frequency changes ore announced 
in advance. 

Here's another rewarding aspect of 
shortwave Listening . Many internation- 
al broadcasters will verify your recap- 
tion of their station with a lacier or a 
colorful QSL card. Many shortwavers 
taka pride in their collection of written 
verifications, Wt 
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You can drill a 
water well in 
Vour backyard. 

Tap a lifetime 
supply of FREE 
water. Say 
goodbye lo high 
water bills and 
summer watering 
shortages. 
Easy to operate 
as your power 
lawn mower. 

For Free 
Brochure 
Call Toll-Free 
1-800-821-7700 
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MEISei HARDWARE SPECIALTIES 
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FISHING TACKLE 

r'ComiJtyfltf from psm 87) 

fish with loss effort, more comfort and 

less skill, 

The lighter the gear, the Less the 
fatigue factor. Not on the tackJe r an you. 
A long day of casting shouldn't remind 
your muscles of your first day in Army 
hoot camp. The new rods are super 
lightweight, so you gain this advantage 
Immediately. They also tell you more of 
what p s happening with your gear. 

New rod designs allow more of the 
signal to he tronsmitied from the lure to 
the rod hJank. You can tell a Sot more 
easily whether your lure is being held 
hack by weeds or a fish. 

Rod innovations begin with construc- 
tion. and the materials that go into the 
new gear read 1 ike an update on The 
Periodic Table of Elements^— graphite 
(carbon), boron, silicon, Kevlar. This 
last material isn't mined, it's made, 
Kevlar is as strong as graphite but is SO 
percent lighter. 

The Kevlar- graphite composite, as 
used in Daiwa's KGX Series rods, rep- 
resents some of the current evolution in 




□alwa i computerized rwl uie-s graphic and 
digital readout* to trammit information, 

rodmaklng whore graphite is combined 
with Other materials in order to enhance 
its properties. 

Graphite by itself is an excellent rod 
materia] because of its high stiffness-to- 
weight ratio— about four to eight times 
chat of fiberglass. Also, the price of 
graphite rods has dropped since their 
introduction in the early '70s to what 
you would have had to pay for a good 
fiberglass rod back in the '50s. 

Graphite offers excellent sensitiv- 
ity — about 200 times that of fiberglass. 
Energy transfer is smooth and efficient 
in both directions, making for good 
casting qualities and exceptional signal 
transmission from lure and fine back 
through the rod blank with minimum 
loss, when graphite fibers run uninter- 
rupted from rod tip to butt. Shims no 
capitalizes on graphite's sensitivity in 
the handleless construction of its Mag- 
numlite GT Fightin' Rod, which lets you 
grip the blank itself. 

Daiwa adds Kevlar fiber in a cross' 
wrapped net interlace pattern on the 
wall of its graphite rod shaft. The 
Kevlar doesn't hurt the itxi's sensitivity r 
adds a greater resistance to stress- 



induced twisting, and also helps damp 
the rod action. 

One problem with graphite is its 
resistance to bonding. The fibers some- 
times pull loose inside the bonding 
matrix, resulting in internal friction and 
fiber breakage. 

Daiwa's solution to this problem is its 
whisker rods. They start by growing 
giant -size silicon carbide crystals, 
which then are stretched to resemble a 
cat’s whiskers. Added to the epoxy 
resin and the rod’s graphite fibers, the 
whiskers provide a super strong bond 
and are more flexible than boron-graph- 
ite composite rods, and more resistant 
to shocks and rod fatigue. 

Hot rod fibers 

Boron/ graphite composites are con- 
sidered the leading edge in rod materi- 
als. Boron is about 20 times as sensitive 
as graphite and is stiffer, with greater 
natural damping. Boron fibers are pro- 
duced by reducing boron trichloride gas 
over heated, tungsten alloy filaments. 
The boron coats the tungsten. 

While these fibers have a higher 
5trength-to-weight ratio over graphite, 
a pure boron rod, due to the weight of 
the tungsten, would be relatively heavy. 
High -content boron rods generally con- 
tain Only 1 5 percent boron fibers. 

While some rod designs mix boron 
and graphite fibers running the length 
of the rod. Shimano uses boron s extra 
strength and excellent signal transmis- 
sion properties as transition or patch 
reinforcing panels where graphite cloth 
panels overlap in the red. 

A quick glance may not reveal the 
bigh'tecb nature of some rods* but one 
look at Daiwa’s miCrocomputericed 
baitcasting reels will ted you you 4 re in 
high-tech city. The Precaster Tourna- 
ment FT 10E and FT 15E electronic 
reels use real-time signal processing to 
give you continuously updated visual 
information and audible feedback. 

The reel's built-in computer monitors 
the length of line you have out, and 
gives you an instantaneous readout of 
your retrieval speed on a miniature LCD 
screen. This information, displayed in 
bar graph form, allows you to duplicate 
ibe specific through-Lhe-water speed of 
your lure that proves attractive to fish. 

The computer also tabs you how far 
you've cast and, when vertical jigging, 
the distance readout gives you the 
depth, in feet, of your lure Used in 
conjunction with a fishfinder graph re- 
corder, you can Coax your lure right 
under tha fish's nose. 

Featuring what someone is sum to 
call the beep from the deep, the reel 
signals ones every 10 feet during re- 
trieve. The beep also tells you relatively 
how deep your lure has sunk after a cast 
by beeping once every second. 
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SaJMscod Auto Restoration Tools 



Take The Guesswork Out OF Dent Repair 



Fttkirm TOire 



m 



.02O H Hollar 
ScvunJar :■ 



Ptinuiy 

Damsge 




Sdf Drill inf 
Tip 




IF YOU CAN DRILL A HOLE YOU CAN FIX A DENT 

The Eastwood BODY-MAN tool replace* expensive hard-to-use 
body ttwli- It lifts out dents and saves hundreds of dollars in repair 
bills. The unique all- metal design uses a self-drilling up combined 
with a backing plate; -automatically pulling damaged metal (with a viise- 
tik£ picture i back m original ihape. 

FASTj PROFESSIONAL RESULTS THE FIRST TIME 

Simply install the tool in your Vi* power drill. Elate the self-dri ILng 
tip in I he deepest damage area. By starting the dnll r the point enters 
che meial and threads onto the tip. Each drill rota bon brings the dam- 
aged metal closer to the backing plait. While the tip pulls out the main 
dent, the backing plate pdshts in secondary damage. The tool knows 
exACily how much to pull arid when to stop. When [he dented meial, 
returns to its angina] shape, the tip will release automatically. A .02CF 
collar on [he backing plate insures space fur body filler Lo cover Ehe '-V 
hole left in the melaJ. 



WORKS FROM ONE SIDE EVEN ON LARGE DENTS 

No need fra remove door panels or work around inner panels. Re- 
pairs any automotive sheet meiat-— even pickup tailgates. The heavy- 
duty version straightens denes up to 12" wide;, baste unit has a 4" 
range. Qn larger denis secondary damage must he tapped flat with a 
hammer; multiple- holes may be 
necessary (complete instructions 
includedj The BODY -MAN dent 
removal sei comes complete with 
basic Tool for small denis (parking 
lot dings and hail damage:- and 
heavy-duty 12" model for larger 
collision damage, package of 10 re- 
placement tips and complete flo- 
ating instructions. 



MW Body -Min Tool Set *29.95 

M79fr Replacement Tips, p kg of 50 . . . . , IS. 50 




Sand Blast Out Of A 
Bucket Of Sand 

When rust cuts deep, Ehe only way to gtl il 
out com pie fl-tly is with a sandbLaster. With 
thousands sold, our sandblaster is field- 
proven Hnd cost-effeClive. This tool will let 
you do ihc jabs yau once had others, do: Dis- 
pose of rust, itflle, paint and common in 
minutes. 

The Eastwood professional sandblaster 
package includes our all-metal, power gun 

isarnc as used on our larger units), ten Toot hose, H* pickup tubs, spare 
nazzLc and detailed instructions. Just hook up to a One II. P. compressor, 
inierf i he pickup rube inco dry sand or other abrasive and you're ready ru 
go. The blaster's suction head draws abrasive easily No surging. No 
skipping 

Throe operations k one-; Sandblaster, liquid blaster, air gun. With 
degreasing solutions, you can use it to remove buildup an engine* and 
parti. Also get a high-velocity flaw of air to dry or clean pans. All spire 
parts are available through our catalog. 

W52 Sandblast Gun f W,9? 

OFT I ON A L- SandbLasr hood wjih replaceable kn*^ 

P95 34 Sandblast hood and lens 119,9? 

-i *045 Ens-IHiii Grayfr. 1r»c 




Spot Weld Perfectly In Just 6 Seconds 




MAKE PAST DISTORTION FREE WELDS 

Spol welding has some dLsrlnci advantages. It's very fast - l few 
seconds for a sound weld . Because the heat is confi ne d to a s mall a re a (the 
M H dsa. electrode) it avoids wirpage or distortion. Allows for accurate 
control Thai lers you make consistently uniform welds. 

EASY TO USE - EVEN FOR REGENNERS 

Become a pro m just a few minutes. Hook It to the electrode holder of 
yaur arc welder (5G amp or bettrr) and ground to car body. Just pull back 
the trigger to retract electrode, line up weld point and press head against 
the metal .Metal must be free of paint, rust or grease. Release the trigger 
and allow the electrode to contact the meial and glow fur L-2 seconds. 
Then raise the electrode wi th the trigger and allow an arc to form a molten 
puddle of metal (always us-c welding goggles or shield). Each weld takes 
about 5- 6 seconds Automotive manufacturers used Spot welds to build 
your car and yau can restore il with the same authentic technique. 



CONVERTS AN ARC WELDER TO A SPOT WELDER 

It welds any steel between I $-26 gauge. (Auto body steel metal is 
between IS and 22 gauge l- Ideal for welding replacemeni panels, floors, 
brackets, cbps, braces, channels, etc. Welds frum one side so it can evert 
do bLind panels that ordinarily cin't be spot welded Comes with two 
pressure bead* — four prong for control on fUti areas snd two prong for 
Teaching into edge and recess work. Proper replacement electrodes avail- 
able through Eastwood. Gun comes complete wiih connection wire, 
spare electrode. 2 pressure heads and complete instructions. 

S4 J55 Spot W*W Gun tJ5,9? 

M121 Package of 1G extra electrodes . . 19.75 

Welding Goggles ... . 16.55 



TO ORDER CALL TOLL FREE 

1-800-3 45-1178 (21 S) 644-4412 



JO DAY MONEY HACK GUARANTEE 
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FIS HING TAC KLE 

iCaimii \jted ftmi j-^f* : 76) 



Train at home for 
one of these 27 
career opportunities 

t 



Fne licti afroui 
dip lumas and □ e g rc e: z 

Now ai home in youf spaie 
time, wipiout any previous 
experience, you can 1 ram ror a 

money-making career . .even 
net an associate degree Send 
Ibr Tree career Fads aboui me 
excitinq career program ina" 
interest you mgsl. Von will 
receive color brochure and mfoimation on 
empfoyrnenl oppor tunnies in !hs field you 
cFtJose Mail coupon toa ayandsso how easy it ts 
to Train al home lor a greal new career or 
advancement on your pr&&onl joe. 

^ SEND FOR FREE FACTSI 
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HOW TO FIND 

GOLD NUGGETS 

ELECTRONICALLY 




Finding gold nuggets or coins i$ now 
made easy wun a new palenied gold Finding 
detector Before with other detectors it 
was virtuaFly impossible bt: causa ol inter- 
ference horn black sand. This new deietlfcr 
rs unaffected tiy black sand and can detect 
pinhead Size gold nuggets at graal range 
1E5 maximum rpnge IS 17 feel. IT is very 
irgFu weighs and Res perfect oala nee- One 
of our costome-rs who had iried- five plher 
makes and couldn't find F single nugget 
npw reports finding up- to six nuggels in 
one hour wilh his Gardiner detector 
Recenily a 400 ounce gold nucjge! was 
1 ou n d w n h a del ecto r F ree catalog 
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How does the nee] do all this? Tho 
microprocessor, designed by Sebto 
watch engineers, simply cotints the 
number nf revolutions the reel makes in 
feeding out and retrieving line. It com- 
pares the line footage to a clock in order 
to judge speeds, and it makes allowance 
for the increased diameter of the spool 
as tine wraps around- it- In order for the 
reel 10 judge how quickly the diameter 
increases, you have uo program In the 
thickness of the line you J re using. In 
return, the computer also will tell you 
how much line was out when a fish was 
hooked and how much line you have left 
after an unexpected breakoff- 

Reel materials 

Other reel news concerns new mace- 
rials applications. Add graphite or com- 
posite (graphitfl.'tiianiuin has the high- 
est strengih-to-weight ratio) fibers to 
plastic, and you drastically reduce reel 
structure complexity and weight and 
still have a stronger, non corrodible 
product. And, because they are injec- 
tion molded, the cost of graphite reels 
has dropped to the level of older con- 
ventional reels that were more time- 
consuming to produce. 

Another new space-age materials ap- 
plication for rods is Shimano's use of 
titanium in the drag syst em of its Triton 
Series big-game reels. The drag wash- 
ers are made from a composite cloth 
containing titanium microparticles sus- 
pended in a nonresmous matrix. These 
washers allow the drag system to oope 
with tremendous drag heat. The titaru 
um, in addition to- being noncorrosive m 
salt water, can shrug off sisling tem- 
peratures of up to 2,000° F- 

Another ngat design feature is the 
built- in cooling fins on the water shield 
covering the drag, which radiates heat 
io matching fins in the one-piece frame. 

Browning Mitchell has added a new 
wrinkle with its Turbo Mag system, 
which gives you magnetic braking with' 
out sacrificing casting distance. Tho 
reel uses a small air turbine with mul- 
tiblades. During the cast, the fas! spin- 
ning spool and turbine pulls a circular 
roior disc away from the braking mag- 
nets, allowing the spool 10 spin freely 
But, as the spool slows down, the 
blades shift the circular disc sideways, 
closer to the magnets, braking the spool 
where backlash most often occurs. 

And, if all this doesn’t get you 
warmed up to the new tackle technol- 
ogy, how about the Hand- L- Warmer 1 2- 
volt battery -operated rod handle warm- 
er? The unit takes about 30 seconds for 
initial warmup and has a low power 
drain. So. if you don't get that big one to 
warm your spirits, at least all of you 
won't be cold. PWt 
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TESTCKPAYS QftfeAJH CAftS 

{Confmcwd 1 from page 95} 

spotted l hem from heli copters t The un- 
crushedcars supposedly included some 
experimental two-seater Cadillacs, the 
Original 1.953 Moturama Corvette, 1954 
Waldorf Nomad, the 1955 Motorama 
Chevrolet Btscayne, plus a handful ni 
Other show and idea cars that somehow 
managed to escape their intended fate, 
it's certainly true that ones in a while a 
dream car that's long been assumed 
destroyed does turn up. 

In the mid ‘70s, for example,. I heard 
from a friend at Ford that the original 



served as design studios Loading up to 
the first production 1957 Firebird. Both 
had fiheitjla&s bodies One X P-833 was 
fitted with Fonliac's sohe Six, the other 
with a 350-cu. in. Vfi, These cars wore 
originally destined to be scrapped, but 
Pontiac's then -assistant chief engineer. 
Will tapi T. Collins Jr-, felt such an 
emotional attachment lo them that he 
managed lo rescue the pair. 

When they were later threatened 
again. Colling offered to buy ihe Vfi 
roadster. -and another Pontiac employee 
purchased its six 1 cylinder cousin Both 
men still own the cars today, but only 
with ihe restriction that they never 




Two GM Motorama show can stacked up In the tftarhoops wrecking yard In Michigan. 
Contrary to standing orders they were not destroyed, and there i tnough left id restore. 



Mercury XM Turnpike Cruiser from the 
‘50s had been discovered rusting quiet- 
ly in an Ohio bodyshop. That car was 
Later purchased by an enthusiast in 
Southern California and is now under- 
going restoration. 

One of the original Waldorf Nomads, 
which Jookad like a cross between a 
production 1954 Corvette and the ‘55 
Chevy Nomad station wagon, has long 
been rumored to be hidden in a ware- 
house somewhere along the coast of 
Southern California Many people have 
searched. for it, but no one’s found it 

The l953- r 54 Pontiac Paris! onne Mo- 
rorama coupe de vilEe, though, turned 
up in 1982 end is presently being 
restored in a New Jersey shop. Two 
Pontiac X-4O0s, a 1960 and 19 53 -"64 
model, came to light recently, one in the 
Chicago area and the second in Tucson. 
These are supercharged, drag-race- ori- 
ented convertibles. They were original- 
ly modified at the behest of the Latham 
Supercharger Company and former GM 
Design Staff Vice President William L. 
Mitchell. Mitchell, I hoar, still drives 
another such car, ihe Pegasus, a low- 
ered and highly customized 1971 Fire- 
bird powered by a 4.5 liter Ferrari Vl2. 

Before we leave Pontiacs, I r d Like to 
mention the iwo XP-333 roadsters that 



drive the roadsters on public streets. 

Why? '’Its really a Legal policy," 
Collins told me recently. ’’These aren't 
fully developed cars, so the company's 
exposure to a liability suit would be 
pretty high 11 Many dream cars had no 
engines or running gear, so the cnish- 
'om edict was used merely to save the 
automakers the expense of storing 
them. Others that did havo engines and 
did run were considered to be potential 
lawsuit hazards, and that, is why so 
many dream cars went to the crusher. 

But some didn't. Two targe reposh 
tones now exist: the Alfred P- Sloan Jr. 
Museum in Flint, Mich., where GM 
donated ex-Motorama cars, and the 
garage of the GM Design Staff. Among 
the surviving cars in Flint aro Harley 
Earl's 1939 Y- Job, his LeSabre, Charles 
Chayne's Motorama Buick XP-300, the 
Buicfc Wildcat 11, two Bill Mitchell cus- 
tom Rivieres, the 195G Centurion, the 
bubble roofed 1959 Cadillac Cyclone 
and the Corvalr Super Spy dec. 

Those at GM Design Staff include the 
Corvair Monza GT, the Monza SS, Sebr- 
ing Spyder IT the Corvette Mama Ray* 
Mako Shark, 1, the XP-87 Stingray racer 
and ihe mid-engined 1977 Aerovetie- 
Other GM dream ears with known 

(PtM-re fur H lo pug c J5G? 
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whereabouts include the 1953 Cadillac 
LeManSj current 3y owned by a Los 
Angeles auto dealer, the rear engined; 
1964 Corvette XF B19 experimental 
that went up for sale in Illinois recently 
(asking price: I75 # OOG); and the SR -2 
Dunlov Corvette race car, purchased by 
an enthusiast in Florida 

Dream car mishaps 

Ford dream tars are a liuie harder 10 
first! nowadays, partly because they 
were plagued with terrible Luck. One 
Ford show car sank with Uie Andre* 
Dona m 1956. Another rolled down a 
ramp and totaled itself A third — a 
stainless -steel Lincoln convertible — got 
crushed by a Falling tree. However, 
among the surviving Fords is the 1962 
63 Mustang I Troutman in Los 
Angeles built two versions of the Mus- 
tang I sport two-seater, both with a 
midship V4 engine, steel -tube frame, 
alloy body and movable pedals. These 
cars weighed a mere 1,500 pounds. 

One Mustang 1 rs in the Henry Ford 
Museum in Dearborn. This museum 
also owns one other FoMoCo dream car. 
ihe 1953 Lincoln X-10D, whose design 
Jed to the 1961 Tbimderbird. I hear the 
X-100 is in pretty rough shape, though, 
so it's not on display. 

Of Chrysler dream jobs, relatively 
few survive. The K-310 has been a holy 
grail for years. Its successor, the 1953 
Chrysler d J Elegance, Sene its lines in 
downsized form to the first VW Kar- 
mann-Ghia, so it r s been cloned 

A very similar show car. the Chrysler 
Ghia GS-1 was reproduced for a total 
run of 400 cars, alt of them distributed 
from Pahs. Some still survive in Europe 
and the Arab states. Mo Par's 1955 
Falcon lives, as does the 1957 Dart/ 
Diablo, but the Norseman plus tour 
other Chrysler show cars went down 
with the FoFd on the Andrea Doria 

1 was fortunate enough to have had 
the privilege of actually driving two of 
Detroit's dream cars. ] vividly remem- 
ber tooling around Los Angeles in a 
Chrysler gas turbine experimental car 
sn 1 964. Tins was one of 50 built before 
they crushed all but four of them. And 
then, around 1970, 1 got a chance to 
drive one of American Motor's mid- 
engined AMX'3s. This took place at 
Michigan International Speedway. Dick 
Teague, who recently retired as AMC's 
design vice president, owns two of the 
five AMX 3s built (body by Bizzanm). 
There are, in fact, several surviving 
AMC dream ears, including a 1977 
minivan (way ahead of its time) and the 
1966 Project IV AMX with rumbles eai, 

You might know the whereabouts of 
some dream cars that E haven't yet 
heard of, If you have, drop us a line^ IW 
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SPECIAL EFFECTS 

fConp.jijjti-o 1 jttun mm 9 7 ) 

age, or image sharpness, and can pro- 
duce some pleasing effects. 

The basic (or No. 1) diffusion filter 
gives a slight soft-focus effect, particu- 
larly good in portraits where softness 
enhances the image while reducing 
skin blemishes. A No. 2 diffusion filter 
provides heavier diffusion for an overall 
dreamlike or fantasy effect. The heavft 
est of the diffusion filters, called foggft 
ilzers, create fog-like effects that can 
enhance portraits and scenic shots- In 
spot diffusers, the center is punched out 
or perforated to allow a soft-focus back- 
ground while leaving the central image 
or subject in sharp focus. 

Witft diffusion filters, larger lens ap- 
ertures will increase the soft focus ef- 




Maruml's V-l motorized fUier Container can 
Impart smooth rotation for filter elements. 



feet, while smaller apertures serve to 
minimize or countarract it. 

Graduated color filters 

Graduated color filters, another en- 
hancement accessory, help compensate 
for exposure variations in a single pic- 
ture — for example, a bright sky and 
dark foreground, or vice versa. They 
can also create color-enhancement eft 
fects: A normal daylight scene can be 
converted to a sunrise or sunset scene 
by using pink or violet graduated filters. 
Always place the color segment of the 
fitter in the area of tha image where it 
will bo most effective. 

Multicolor filters 

Multicolor (bi color and tricolor) filters 
are solely for "trick" or exaggerated 
color effects When properly applied, 
they can be visually stimulating, Bicdldr 
filters are half one color, half another. 
Tricolor fitters are composed of three 
thirds, each a different hue. Multicolor 
fitters are most effective with lighter or 
brightly lit scenes. The larger the Lens 
aperture used, the more gradual the 
transition between the color segments. 

Multi-image lenses 

These ‘"trick" lenses are capable of 

£Fi&ase rum lo page I& 5 ) 
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Bi New Catal&g 
Shipped With 
Every Qrdterl 
Contain over 
150Q items., fasteners 
in complete sets and bulk 
tools and even more organizers. 



Go ahead 1 Reatey gat organized .-once and ter all 
WORKSHOPS* heavy duly bans are perfect for 
orgamnng Mfyttiing from nuts anbbolte to batteries 
and switches Ybu can stack 'em up on the bench or 
mount them on a wall (m otter hanging brackets in 
out cateioft) 

Why are we selling these bins ar such an unbelievable 
low pried? Because y^'vs found if we can gel some- 
one lo buy l*om us just once, odds are good that 
ihey'H get "hooked" on our unique line of tools and 



. *u at spswr tow prices* And wel itwt Him 
as a customer tor years to coma. 

Of coerce, ascur 1000000 customer already know, 
you can always return vour onto ter a full rcforad rf 
you 'to dissatisfied in any way. 

Just complete me Order card foetaw Well step your bins 
right «rt(watfi how quck we any. along with cur 
big new FREE catalog 



FREEiH 








Ride Cunn. Three time winner of bass fishings 
Superbuwi the BASS Masters Classic. Finished 
the 84 Classic with a 75-pound catch, breaking 
his oid record. Fast becoming a legend on 
the bass tournament trail 
‘The key thing is finding the right spot. And beating everyone there," advises 
Rick. That’s why, when it comes to the power at the business end of his boat, Rick 
bets his livelihood on another bass fishing legend 





Rick's latest Mercury* is the mv 
inspiring Black Max* IsOXR2. The XR 
is It jr Extra Rqx >nse. Tec h talk t< >r it gt >es- 
likeast >n-( rfagun. 

The 150XR2 features a It Riveted, 
cowling for improved breathing. Oil pre-injection. In marched hid economy. And 
the flat-out performance ol a itx:ketsled. “It really screams, says Kick, To him the 
150XK2 is tlie shortest distance between two Junkers. 

Rick Clunn rides with a legend. And he’s not ak >ne. Because to tlie majority 
of bass pros, its never been a question of which outboard. Only a question 
of which Merc, 
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* Special credit arrangements lor qualiKed by yon. 

V Yqyr kvi may not have Id be fully paid for. 

■ Build from our plans, your plans or Ihe best of bolh. 

■ High quality construction and materials. 



Why wail? Yaur spare time can t>e worth ST.OGQ's lowam a new home. Here's how: 
Gums will design and frame your home provide all finding materials with siep-by- 
srep guidance You handle the finishing either do-it-yourselt or subcontract 
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Call lor a FREE Catalog, 

There's a rep resenta live near you! 
Call Toft Free: 1^00-223-2323 
or 012-542-4300 
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How your spare time can get you the 
home you want at a price you can afford! 
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Step up to DC with a 
Lincoln AC/DC Arc Welder 



Big brother lo the Lincoln AC-225-S. It's the ideal welding tool for do-it-yourself 
fabricating, maintenance, farm repair and construction, piping, and hards urlacing. 

And, it's great where DC works best: where high quality is required, for all - 
position welding, and sheet metal welding where a smooth arc is essential. Plus , It's 
ideal with stainless, low -hydrogen, non-ferrous, and many other electrodes. 

The U ricol n AC / DC gi ve s y o u a c ho i ce of DC Or AC ana ru ns On sinal e phase 
230 ■ volt power. Standard features include i nput pi eg and rece ptacf e . e I ectro de holder, 
work clamp, and cables. 



LINCOLN I 

■ ELECTRIC 



Th# jMwsrin w siding since 1895. 



Ask lor a FREE Weldor’s Guide complete with illustrated 
instructions and tips lor better AC /DC welding. 

For your copy, wrifo: The Lincoln Electric Company , 
Cleveland, Ohio 441 17. 






neers say lhac new compounds help 
eaiend wear and still allow for belter 
rolling resi stance than the WR-lE. 

Firestone used a computer noise 
treatment simulator to determine ihe 
noi^e levels of the tire before bringing it 
to market. Ii will be ihe company's 
mainline sJl-seasan passenger tire for 
the nest few years. 

BFGoodrich 

Goodrich's Comp T/A tire is the first 
V- rated tire built in America. The Comp 
T/A has a rayon carcass. BFG engineers 
say it r s more forgiving of heat than 
polyester. The tire also uses a folded 
fiberglass belt with two nylon overlays. 
Thore is no steel m the Comp T/A 
except in the bead area, The fiberglass 
belt is laid in at a SO 1 " angle for extra 
stiffness- An average highway radial 
has belts laid in at about 25" for a soft 
ride, with adequate handling. 

The Comp T/A uses a high void-to- 
rubber ratio (big gaps to let the water 
escape) in its tread area for wet- weath- 
er traction, but maintains a wide-based,, 
stiff block tread pattern for excellent 
handling characteristics. 

Goodyear 

lt b s the largest rubber company in the 
world, and it pioneered the all-season 
tire with the Tiempo in 1977, followed 
by the Arrivg in 13 BQ. Goodyear's lat- 
est, the Vector, Is certainly the bench- 
mark by which other all-season radtals 

will be judged in the future. 

Goodyear engineers, well aware of 
the rapid shoulder wear in early all- 
season design s, came up with a dual 
steel belt in the Vector with a reduced 
step-off for reduced shoulder wear- lb a 
radial lire, the bottom belt is always 
wider than the top hell. The overlap in 
width between the belts is called the 
^step-off/" The closer both baits can be 
in width, the less flexing there is* and 
flexing causes shoulder wear. 

In the past, wider step- offs have been 
used because the tighter tolerances 
needed to match belt widths could not 
be met. Goodyear says that Its latest 
plants have the technology to produce 
tires with low srep-offs. 

In Cackling Che challenge of produc- 
ing an all sea son tire with high mileage, 
low noise vibration and high traction, 
Goodyear engineer^ used a computer to 
design m aggressive open shoulder 
area for reduced hydroplaning in wet 
weather and increased, snow traction 
and high-speed stability- The elements 
of the tread also provide high lateral 
stiffness but low circumferential stiff- 
ness for increased tread wear, plus ride 
comfort and snow and ice traction. The 
Vector could be ihe first IQO.QQO^mile 
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Be a LOCKSMITH! 



dine — with proper maintenance. 

As with all-season liras, Goodyear is 
very serious aboui performance tires h 
and has a whole tine of Eagles that are 
designed for different high-perfor- 
mance applications. The Eagle VftSQ 
features a unidirectional tread partem, 
This means the tire must be mounted so 
the tread always travels in the same 
direction. The tire was designed in 
close cooperation with Genera] Motors 
for use on the 1 BB4 Corvette. That tire, 
a P225/50VR1 G. when mounted on 9.5- 
Ln, wheels, pulled over lg on the CM 
skidpacL By comparison, when you go 
around a street comer in your family 
car, your tires are developing about .2 
to .3g. One full g is simply tremendous 
grip in a corner. 

The Eagle VR5Q is constructed of a 
polyester carcass and two steel bells 
with two nylon overlay belts, The nylon 
tends to contract and hold its shape 
when it get-s warm, and servos as an 
excellent shell lo keep the interTsal steel 
belts and polyester carcass from mov- 
ing during high-speed operations. This 
cuts down friction and, therefore, heat 
buildup. Most HR- and VR-rated tires 
have nylon overlays or wraparounds. 

The Goodyear VRSO is V-rated, 
which is the highest speed rating a tire 
can earn. lt p s an exireme high-perfor- 
mance tire for extreme high-perfor- 
mance cars. It's very wide and low and 
probably won't even fit on your car. 
Still, ihe VR5G has features that proba- 
bly will he on normal passenger car 
tires in the near future. 

Goodyear and Pirelli have been work- 
ing jointly on run- flat tire designs. 
They've come up with a wheel that 
helps lock on a tire when it is suddenly 
deflated, allowing the car owner to 
safely drive to a repair facility even on a 
flat. The asymmetric rim has a modified 
safety hump on an otherwise standard 
wheel. The hump forces the bead to 
stay In piece, and not slide out of 
position, This system can u&e standard 
tires and doesn't require any modifica- 
tions in mounting equipment. 

Michelin 

About the same time Goodyear was 
introducing its Vector tire to the U S 
replacement market, MEchelm Tire 
Corp. debuted its new all season tire for 
domestic cars — the XA4 MicheHn 
boasts that the tire will provide excep- 
tional traction with tread life expeetaiv 
ey up to 60,000 miles. 

To build the XA4, Michelm used 
segmented molds that ensure a high 
degree of tire uniformity and round- 
ness. The tire comes out of the mold in 
virtual iy the same shape It will have 
when it is mounted on a wheel and in- 
flated 10 the recommended air pressure. 
The lire boasts 25 percent less rolling 
fffws* n*w iq 186) 
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TIRE DESIGN 

fCpnrrrunfrf from Jflffl 

resistance than other Mich elm tines. 

MicheLin entered the high-perfor- 
mance sag mem of the domestic mar- 
ketplace with its Sport XGT radial tire. 
Looking very much ]ike the familiar 
TRX tire, the XGT has proven excep- 
tional in wet -weather handling To 
gain this type of higher performance 
in the wet, Michelin engineers used 
longitudinal grooves and an open- 
block tread coupled with open shoul- 
der areas That allow rapid water dis- 
placement to combat hydroplaning. 

Michelin and Dunlop have been 
jointly working on yet another kind of 
run -flat design that re-quires a differ- 
ent type of tire and wheel to get the 
job done. The wheel has a low- flanged 
rim with extra grooves in the bead 
a rao. The matching tire has extended 
ridges that lock into the groove. A 
deflated tire stays seated in the 
groove,, and cannot be dislodged. 

Other companies 

As a way lo got l he best possible 
performance from a lire, dual -stead 
design 5 have worked quite welE. Yoko- 
hama's A008 performance tire end 
the Pirelli P77 all-season are two tires 
that perform exactly as designed. 

The Pirelli F77 almost looks like two 



SPE CIAL EFFECTS 

jC nnojiLiPd ftom jmqq JflJf 

producing throe or more repetitive im- 
ages on a single video frame. They 
usually come installed in revolving 
holders or adapters that allow you to 
shift or place the multiple images wher- 
ever you'd like. 

The lenses actually are cut in varying 
facets. Some lenses that are on tho 
market have prismatic facets that can 
create up to six multiple- im&gfc patterns 
positioned around a central focal image. 
Rotating the multi-image lens allows 
image positioning as desired Multi- 
image lenses obtain their best effects 
with normal focal length tenses. 

Starbum filters 

Cross- screen fitters, better known as 
"star fillers. " create an eye-catching 
star -Like effect. By means of an on- 
graved screen surface, the star filler 
causes the light source to flare om along 
die grid lines. The stronger and 
brighter the light source, the more 
prominent and exaggerated the flaring, 

Star filters come in four- point, six- 
point and eight-point version*. Star fil- 
ter elements can also be used in combi- 
nation, fot added effect. Starbursts are 
most dramatic when used, against black 
or dark-colored backgrounds. They cre- 
ate their most novel effects with night 

186 



separate tires joined together at the 
middle by a solid center ring. Internal- 
ly, the tire has a nylon casing with two 
steel belts The real difference be- 
tween this lire and others, though, is 
its tread design. On the outer half of 
the tire are solid tread blocks with 
narrow spaces between them, This 
type of tread works well in wet and 
dry handling, However, the inside 
portion of the treed uses open blocks 
and wide spacing with a softer com- 
pound for ice and snow traction. 

With the dual-tread design and dual 
rubber compounding, each side of the 
tire can be designed with a single 
purpose in mind, eliminating the com- 
promises that usually are necessary In 
the construction of a tire. When com- 
bined, the two sides work well in 
balancing out the total character! &tJe$ 
desired in the tire. 

Yokahatna's approach was to make 
the outer portion of the A0O8 as cSose 
to a race-tire configuration as possi- 
ble. while designing the inner three- 
fotrnhs of the tire in the same way as 
other performance tires- In dry condi- 
tions the outer treed, which does moss 
of che work in herd cornering, has very 
little squirm and excellent grip. In the 
wet, the wide groove* on the inner 
ponton of the tread dissipate water 
and allow for good drainage and sta- 
bility. 



Another very new- performance tire 
concept has it s origins in Europe. 
Swiss engineer Jerry Juh an has devel- 
oped a twin-tire concept that Good- 
year has bull! for him. Imagine two 
motorcycle tires mounted side-by-side 
and then stuffed into a wheel well of 
your car. 

The large void area in whal would 
normally be the center of a single lire 
gilds w^t - weather handling since (t 
s&r vos as tha perfect channel lo let 
water escape. 

The void does create a numb, non- 
self- canter mg fee! in steering, though, 
because a center rib helps a tire center 
itself. The concept has certainly ap- 
pealed to Goodyear, as it has produced 
some of the twin tires with its own 
Eagle GT tread pattern 

Another advantage of she design is 
that one of she tires can go flat and the 
Other one wiki stay inflated, eliminat- 
ing the need for the spare. 

Lifetime tread compound 

Lastly, we should mention William 
Fetors and his miracle tread com- 
pound which, he claims, will yteld 
nearly indestructible tires. Before dis- 
missing Peters as another crackpot 
inventor, you should know that the 
U-S- Army has faith enough to have 
gramed him $189,000 to further in- 
vestigate and tost the compound. W 



scenes conTamlng point light sources, 
and with reflecting glassware, jewelry, 
and incandescent light — -especially can- 
dlelight. Shooting at large, intense light 
sources (such as thn sun) through star 
grids is not recommended with tube- 
pickup cameras because the pickup 
tube may be damaged seriously The 
same recommendation applies to rain- 
bow Filters. If your camera uses a solid - 
state pickup, you're safe. 

Rainbow filters 

Rainbow fillers — or diffraction grdi- 
ings — break up rays of light to create 
multicolored flares when aimed at con- 
centrated light sources. 

Diffraction filters fall into five genera! 
categories. Linear rainbow filters pro- 
duce repetitive, single- direct inn light 
patterns along a straight plane. Radial 
filters produce flares in spoke-like pat- 
terns around a concentrated Light 
source. Circular gratings allow rings of 
color to surround the light source Rain- 
bow filters cause a light source to break 
into surrounding multicolored Star- 
bursts; some have a cloar center pun ion 
for producing softer effects. Nebular 
gratings create streaked effects, with a 
splash emanating from the light source 
and graduating to a circular pattern. 
More pronounced radical effects may 
bo obtained if the nebula grating is 
notated during videotaping. 



Diffraction filters produce their pre- 
dominant effects best when large ions 
{iris! apertures tire usecL Overall inten- 
sity (thus the "effect") diminishes as 
the Jen* is stopped down 

Adding movement 

By rotating a rainbow-type filler in its 
casing, you can impart movement to 
heighten the imagery of your videocam- 
era, production. This is also true of 
starhursL. mu Iti- image and polarizing 
fitters. Although the filters can he rotat- 
ed by hand, you might find that opera 
tion is sporadic and not smoothly con- 
trolled when dene manually. A solution 
to this problem Is the motorized filter- 
el emenl container recently introduced 
by Marumi, 

This fens- mounted device, ihe Mar- 
umi V-J, lets you retaie the inserted 
fiber elements independently of the 
videocamera'* Jens. You can rotate the 
filters continuously or at interval*, in 
either direction and at variable speeds. 
A separate, battery powered unit will 
allow you lo control the movement with 
one hand- 

The Marumi V-l costs less than $1 00, 
accepts all Marumi filters and can be 
adapted so handle other brands It wiki 
attach to most vidoocameras as is. or 
can be secured with adaptor ring* 
readily available at photo and video 
stores. IM 
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BUILD A TILT-TOP COFFEE TABLE 



and the top edges of the sides, Set the 
tiles in place, maintaining equal spac- 
ing between each tile When the adhe- 
sive has set, grout the tile joints, and 
when they are dry apply a silicone 
sealer to keep the grout from absorbing 
dirt and stains. 

Miter the comers of the J /'i-in.-tMck 
filler strips, then glue and nail them to 
the sides, flush with the top edge, using 
4d finishing nails. Then, miter the cove 
molding pieces and glue and nail these 
pieces to the filler strip using 44 finish- 
ing nails. 

Finally r cut ■/* x Win, rabbets along 
the bottom inside edges of all the top 
panel molding pieces, and miter the 
comers, Glue and clamp in place, flush 
with the outside edge of the cove mold- 




Cut baie pieces horn VPn. exterior ply- 
wood, Notch corners of lower piece for legs, 
and secure both with glue and screws. 




Set ilfet In adhesive beginning at one cor- 
ner,, and following edge marks. Tap with 
mallet to achieve a uniformly flat surface. 



ing. When the glue has dried, sand the 
entire table, first with 120- then 220- 
grit sandpaper. 

We finished our table with one coat of 
Minwax cherry oil stain and a second 
coat of dark walnut. 

Antique look 

Next, wo applied Minwax platinum 
stain to give the whole piece an antique 
look, followed by two coats of satin- 
finish polyurethane, sanding lightly be- 
tween coats. 

Fill all the exposed nail holes with a 
Color-matched wax stick, and after al- 
lowing the finish to cure for a few days, 
apply a very fine bead of transparent 
caulk to the joint between the panel 
molding and the tile. Hi 








Lay tile* on top with even spacing, m*ck 
along outer edges and remove- Then apply 
adhesive evenly with a ^-notched trowel, 




Gear away excess adhesive from outside 
edges with a chisel or putty knife so that 
rabbeted top molding will lay flat on tiles. 




After Adhesive sets apply grout, working It 
Into each Joint. Wipe away excess and 
smooth Joints with a flat, almost dry sponge, 




Apply filter strips and Ude maiding 
with glue and 4d finishing nails; glue and 
damp The top panel molding in place, 



From an 
industry, leading, 
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manufacturer 



Build 

Hydraulic 

Cylinders 



* For your own use. or as an 
exciting business 
opportunity 

• Complete plans... materials 
list, machining blueprints 
and assembly drawings., 
proven industrial design 

• Popular size... 24" stroke, 
4' tore, 2V4" dia. rod. Vfc" 
NPT ports, double-acting, 
high pressure 

• Common usage-log 
splitters, industrial 
machinery and equip- 
ment, construction 
equipment, mobile 
lift, etc. 

* Excellent opportunity for 
existing machine shop or 
do-it-yourselfer 

* Other cylinder sizes 
available in complete plan 
packages upon request 

ORDER YOUR PLANS 
PACKAGE TODAY! 

$2495 

Plus 11 50 lor shaping snd taKUinn 
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Cylinder City 

8445 Sunset Road 
Minneapolis, MM 55432 
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RAY BAN* SUNGLASSES 
AT DISCOUNT PRICES 



Direct from U.S. Optics^ Ray Ban** Sunglasses by Batisch & Lomb at Super Saving Prices are yours because 
we are an authorized national distributor and have passed our savings on to you, Ray Ban* Sunglasses feature 
G-15, dark grey lenses or Super Changeable lenses which darken outdoors and lighten indoors. 



If you find a better price within 30 days of purchase, show us the ad and well refund the difference. 











USE ORDER FORM 
AT RIGHT — - 



If you find a better price within 30 days of purchase, show us the ad and well refund the difference. 
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FREE case with each pole. 



City State Zip 

NOTICE: Don't be tooted by cheap imitations. Our 0.5. Optics “glasses are 
made exclusively for U S Optics. "'To make sure you get the beet, order now 
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Ray Ban' Sunglasses 



Style * Qty, Frame Color 



To order your US. Optics y or Ray Ban’ sunglasses, send check or money order to 
U.S, Optica™, Dept, 756, P.O, Box 724808, Atlanta, Georgia, 30339, Credit card cus- 
tomers please till in Card -and Exp. date. FREE— timiled time only— deluxe velour- 
lined case with each pa irot glasses ordered (a $3.00 value). Dealer inquiries invited 

Credit card a rders may call Toll Free 1 -800-2 58-88 55, 

Georgia residents call 1-404-422-0938. 
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Only 
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Planer Molder Saw 



RETOOLS 



/ 



la lurn 



fumilufe 



30-Da y FREE Trial ! ^xcitTng facts 

NO O I LIGATION-NO SAL iSMAN Will CALI 



n/iMK/ KANSAS CITY, HD Mill 

Fo-lEy Belsaw Co 
HSZ& F-eld eido 

KiRS3^ City Mo 64111 
n Vf C Please send me complete facts about 
" * 1 M PLANER - MOLDER-SAW and 
details about 30-day trial nfftr 
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Sfart your power equipment 
witt 1 SPIN START and end ( -SWA 
ttie frustration and strain of ISTAHTI 
starter cord pulling forever? 



FULL MONEY BACK GUARANTEE 

Tq frttrc wntUb*tfc or mg^ifly Drr^r lo: 

SPIN START, 1B0QZ E. 34 HWY. DEPT. A 

box aeaa imdependencc, mo *40sa 

MO ™a=Mp IS ndd IAUtII- <53-1 LI 'Bi ISS-? 11 27\ 



5 5-1 121.00 ppd 



SPIN START ■ fl.nflDlas^ng nifs 1o tJC iturfcfd i^lii 4 
3/6'' drHI electrically Each kll ccJilairn a n the 
iMtblred parts wiih i^j'iy i illustrated inslrudlidfifl Id 
culver) you* en^na Is an electric- atari 



_ilsft, cold. i un-do** anna even flooded 
qus-c-Kly and ssfeKltaaely 

* PerleeL tor -peddle wllh kesilk pradierrva who may 
have diHidulLy purling alsfler cords. 

- Ua« as a bacK-up re# hailery-sleri engines 

* SI Br ling curd mfeChinism remains Tidily luncbonB' 

* Especially p&r-dy tar equipment thal is hard start - 
irp (1 l& Id inlrequenl use f.e. tillers, edpars. elc 



Modal SS-1 IMa ah Briggs A S'ra^on. Lawn-Soy, awl 
Tccumao-h iS+:4rai engines equipflea wllh a rtfll- 
□ □1 pltIi atarting c era mechanlam as ahe*fi 



Mode 1 5S-2 I im 0-igiia & Stratton ang^n-ea only, both 
heriz*nlal and vat heal b4u. 11, equipped wiih a side- 
puli alarms cord msehaniam as ahown 




D“I-Y BARBEQUE1 Grill South 
etn siyie— cosy follow p\om help 

YOU build this BBQ to undo? 535 
Cook Tor a crowd — 3 S r.amtiurgeTs, 
60 noi oogs. even o whole pig! Srof 
with d 55 go I drum— sH boiled cor- 
structon- no weeding. r or detcNed 
plans, send 54 50 Jo Lynne Pacific 
Corp . PD 0o* 56^ Tocofno WA 
06401 




'ClwlryttiM 

Turn Logs Into 
Lumber — And Cash 

Portable * Precise 

Accurately 
cuts a log 
30 dla. X 10 long 



LONG Killl REPLICAS YOU CAN BUILD! 

* I.VcjMl'J paict-m — and we provjdf rhe 
ji r t-l c-a nep, nil cooler 4 nd ai r horn 1 3 0 
■ Cjidnplered iruioNiailer mudeli... 

Vf'e’lL even add your com pony I hah:- IJlKI 

Build them ** Aifla, 15T (nr prutil Hhfr uls The-w- 
iiii ri.dii l-, drli^iled Icplit'-ii arr *• 1 " hon\i. 1- ,r wide 1 
jinJ 7“ Ilia'll rfre iidiifihlc l>r rib-sjrpr or 

iL-stfi v(-aci<ir|jt irstEur^. walh hv«,[HtK;k trailer btand.ard. 




unlm Yu Li r-L'qu^M cwbe of 
OUf <?lheT lTd;k'r jNalfcL'Tni.. 
AM oriicr ^- jip s.hjppi'd 
pre-paid 

Wraltf : %i 4 . Luud tV-O^kl Pn>dutrii Cu 

i>Lpr. 

F.O. Ikn* 

Ml Loud. OK 748* J 
Specify cith und cm iter fnadt'l Nn CIO Cl frpdfrv 



Emergency Far^ejt 

• Fits Ail Cars 
* Ea sy & Quick To Install 
• No Tools N«d*d 




| 4 Dto^S?' !ji i bt*’ l Jukrs bKj ■: I rj 1 , L , r. r u! ,s'" p 'i:;,,:: ■' Cl r." | 

j ror-in'yrfi ardcan rum yOlJ pai^ unless Ybu r ^ue Ihe I 
I Bu II fling r rrcrgfncy F an Gfl’f 

T he flyll Jftinfl i jh up Mtry iMIr spdec Jnd -n^lal i in | 
■ second & Wo tools are 

I Juhl (Kip Itir Ln>: .Kij^nd Ihtpu! - , ^'i5init:i>s,irc inc: * 

I Cul wuh lhe included I me* bfcaiae Jun 0 * enrjj, taqeVux \ 
Mil n tKe paienjeo ^neclo* anq on 

T 1 •- Gull fling oii: fjc-l yoi, ni.id'^os tf m>ies 3'<i S I 
I iiKiiat** ll Liliu rK-j;^,rr ? gn AflFl--nf^ 

dryers, sno* apwera qr any ben driven hwpm&ii . 

lriy|ru^|ions ^iwood 
ONLY SlpfS.;. 

Send chee ^ rx money o-«r iu 

FkMt Raaourcaa 
41 4 County Street 
New Bedford, HA D 27 « 

Include 51 CK? kx bOSI^-Jt 4 nardi'ng 
W.Tis Hea«[ibrK$ adfl s - ' . « 



PORSCHE 944 

fCarcM'jrj ut^J ;i.4i^ h?) 

However, a California mat] came r coun- 
tered, "The ride might be called stiff by 
some, but on a long -distance drive, I J ve 
found it less fatiguing than my softly 
sprung American car." 

As for overall comfort and genera] 
riding qualities, virtually everyone 
agreed that the 944"s front seats fell 
grsai bui that the tiny seats were 
for kids and pooch&s only- 

Porsche quality disappointed nearly 
no one. with 9B 1 percent of ou r respon- 
dents giving workmanship a score of 
good to eKcedent. A Texas industrial 
engineering manager observed, "Work- 
manship is excellent: there are not even 
minor problems." 

The only criticism we heard regard- 
ing workmanship had to do with paint 
quality. A few drivers said the painE 
chipped too easi]y mnd, in some cases, 
showed a b]ush of orange peel. 

A bit more power 

When we asked owners; to suggest 
improvements for the Porsche 944, 
16.4 percent asked for a bit more horse- 
power, and 12.2 percent would have 
taken a turbocharger had one been 
available at tho time. (The 944 will offer 
a turbo later in the year J 

Other goodies on their wish list in- 
cluded a till steering wheel, power 
seats and power do or locks. And an 
Ohio artist recommended, “Raise 
the chin spoiler Tt's so low it hits 
parking stops and scrapes on dips in my 
driveway." 

Tho overwhelming majority, though, 
praised Porsche for the 944“ s appeal 
and its many standard features 

An Indiana financier: “'Appreciate 
the seven-year rust warrantY." A Utah 
physician: "1 am amazed at what a 
2,479-cc engine can do!" And a Florida 
food broker pointed out, "Considering 
that you get air conditioning, a sunroof, 
automatic radio antenna, power win 
dows, power hatch release, and de- 
icing electric outside mirrors ell as 
standard equipment, I don't think the 
price is too high.'" 

"Love letters' 

Finally, we couldn't help noticing a 
much greater than usual number of 
what we call “love letters. ri1 Owners 
added these as postscripts on their 
survey questionnaires: spontaneous, 
unsolicited, heartfelt endur^^TTient^ of 
the 944. An Alabama computer Techni- 
cian, for example, said. "It's exactly as 
advertiseci — fun, fast, and safe." An 
Illinois chemical engineer ”E look for- 
ward to routine trips to the bank, gro- 
cery and other places — this car has 
definitely spoiled me. 1 thoroughly en- 
joy driving now!" IM 



m 
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IMUST LIQUIDATE!! 

BELOW DEALER COST! 



ALLBEST Modal £4 QO 

PHONE ANSWER 
SYSTEM 



mw/ 

* ifl 

Y WOT arttiluetetf 

__ ¥■/ 

■ / Uses standard 

Ij, “ cassettes! 

VOICE 

ACTIVATED... J 

so you can set your taped 

messages or CHANGE your "hello” announcement from any 
phone, anywhere, WITHOUT a bothersome ''beeper” unit! 



A prominent dealer renggtitf dii a laige order of 
Thes-E line answering machines. The di si i ibutor 
w.as IflFt with the conceited a rdci as an overstock. 
Now we Are autfiQtfiied io liquidate Ihem tD our 
customers ei bfldw m\m cost! 

The Irdu til-E- with mosl remote control phone 
answering systems is Ihe "BEEPER ’ H's a boiler 
to can y ai ound ll gels misplaced Or wprsa yd. 
it gets LOST! There's- NO Such piobterri with ibis 
AHbest unit. because all you need is your VUI 
to aclivate Ihe re mole control tunebon from any 
phone 1 <H'i (Sent according to a special 'coded' 
sequence ol pauses.} You can even change yeur 
Gjrpning arnDuncHmHnt message by remold voice 
coni roll 

* TWO W A r RECORDING Of ANY BALLIHfla's 3 spe- 
cial lealure lhal canlrequenliy beet impo nance 
to you . especially in Chj 5 iness sHual io-ns! You 
can easily record fiDIW aides ol a cGnv&rsaliOm 
This saves you Ihe awkward bote&r ol quick ly 
scribbling notes while talking on tta pitting 
or -ol iryinQ lo remember all the important de- 
tails D t conversations, 

■RETAINS WESSAEESI Mosl taped messages are 
not necessary to save. Sut same AftEl So this 
system lets you erase only (he ones you don'l 
warn. To keep certain messages (or any -cu- 
son. just press lIie* " Hatam' bull Dn Simple as 
that! 



* TOLL SAVER FEATURE! titan you call lor your 
messages, machine answers after ftfft rings 
when there are messages. Itanswdrsarter FOUR 
rmgs when itare are ND messages. Jusl hang 
up cm ihe (hjrd ring lo avoid any long di&i^e 
charges! 

■ USES STANDARD CASSETTES! Replacement cas- 
sdies are readily available m just about any 
si&re lhal sefis cassettes. And youcang&llhem 
m "running linti up io 45 minutes per side 

• AUTOMATIC TONE INSERT ID Ni Beep" aula math 
dally added in catrecl place otter you've record' 
ed announcemenl message* 

90-Day 

Vendor Warranty! 



Compart 3L: - 



Liquidation 
frke flow Bnly 



‘ 139.00 

*69 

Hto¥i *-*lZ-636?4-0G 



Special Price to lis&id^r's. _ £ 59 

(St-r inlarmaban In coliinm at FriKtFl!}: 

PH?* j.i> LijU'ii ia change aUw §0 diva 94U« ouESMla 
ir^iM.i mih -iijl LJ.S-. a hi ijbitn to qwe m\ 
r j ln.4*t! £*■ 4r vvi ■ r u to inquire 



PUBLIC NOTICE! 

Wfl are authored liquidator of con- 
sumer products that must bft quickly 
Add by manufi clnrer's at draitlo price 
reduction* far many reasons, such a&r 
Dkcontlnutd lines.. Lest year's mod* 
els. Distributer surplus. Cancelled or- 
dtn. Bankruptcy. Factory Ov«rpr& 
dqc lion. Out-of-season products, tail™ 
end* of 1nv*nt&rlBs. 

Whatever the reason tor thti HqiiVdft- 
tipn you sire assured of fine quality at 
money-saving low flrtfosl Supplies are 
limited. Order nowf 



Say praifiicta at BELOW dealer 
cost when you subscribe to our 



c ^ | cost wfi^n you ju a^cnoo to pi sr 

1 Insider's 
I Hotline 



The P*cJiJ$iVe shopping ^enrtce that 
keeps you consfafitlyrnfarmeefi * . with 
over 40 maitin£5 per year ...of our to- 
tes! liquidation closeout bargains! 

It's a ftreat rt'ay lo save loads ol money on f?rDd- 
ucts y du need an d want . Ail YEAR LQIIS . la r 
yoiirs^li your ijmily. Or business gills 

M'S your personal "hotline " to GO.M.B.. Ihe na^ 
bon s LARGEST authorized mail order bquidalar 
ol consumer products You'll receive an Insider s 
Hoiime report from us ^very oth er week . . 26 
nrnrih li year ! Each tuns will cofilam complete in- 
formal ion an several or mo ro nf our I a lei liquj- 
dalian products. ThraughDul the year, you'll also 
receive TEN ol our 16 ta 32-page bullelins al iiqui- 
dalian jraducls PLUS, you'll receive other re- 
ports ol special liquidalion dD&eeuls thal keep 
coming our way 

A big seteztior} products^ 

There will be a wide variety oi producls to select 
from. Ple"iy d 1 top name brands, toD. And most ol 
them at &ELOW deafer cosl. 

Cost ol the Insider's Hoi line service is only $30 
per year. (Automatically renewed and re-billed 
to you Each year unless you cancel a renewal]. 
On many ol our liquidation products, you can 
SAVE MORE lhan lhal on just ONE .temr 
Special dhevppH (or "tnsfders"! 

All hough our prices are unusually low, TrutHen" 
are sometimes offered special discounts (as shown 
ipr products at Ifili] NOT available sg replar cus- 
lomars 

Among the many products we have agitable lar 
Nqu id anon r iqht now al BE L U W ter cost . . . 
are: Superheterodyne radii detectors. Cordless 
phones Kerosene heaters Ll.S mideS'i'D.D 
diskettes. Personal computer &. Savin cti piers 
Power generators. Cross-counlry skis. Encyclo- 
tadiasels Cameras (various models!. Famous 
name cullery Electric blankets Tools. Aulo 
iccejjprtes. Lufrgflue sets 

Far information about an> ol the above pioducts, 
call Tcll-Frae: 1606123 060^ You can also call 
Toll-Free to ardEr y&ur Insider's Hotline subscrip- 
tion righi no^v Or use the order larm belaw. 



C iJ*H# i.:i.«4tCiHii* n tun rinlH.H ^ pti iirtF. 

24 lnm<nv. ^^, ,-v-v i 
7 dny, - 



Toll-Free: 1-800-328-0809 



NO ih nrilHhii. |un! Ij,- c *i«* 



C.O.M.B. CO. j 

Authorized Liquidator 

1 4616 AVENUE ^ORT^ 

UINNE4IM0LI5, MEN^C&OTA 0544V13S7 



C O.M.&. CO * he^K-zlz 

14£16 ZB Hi Averwe ^Qrttr 

Mmcjpclii. Ukin. Ej f?4 4 1 3357 
Piujs-u tend chn nems indie. jti::1 ■ r^rn 

I'.OS.'.HA B% u.'Hf t tan. A lluw 3-4 

wijiihi d^ri^ery. S-oriy n^O.Q D ^rdBrt.l- 
□ ln«CEfVs Mai in^ iQt? 

Nii tnl-H:, c.*?; i;m*. linhi f maEico My rc-ni: kVi:d 

u r id f^biNed e-ach year unln^ you CR4i««l j| h.i- 
p n v<nl i K-2^3-5S55E-30j 

.. . ... Allbes-r Answ^rinq MdLhn«1s| at nrh 

re6i to lm»id^#^paij* B4.?s #aehfer ihipsping. 
hondling Uem *-ZlZ-636 74-00 



U My chKh «r rtHHMy wUof^enelOHd. (*ioUoi*y*«n(w«M- 
si n-q orders paid by check tharks la TsbChifck. 

Chflrlifr fnr- ^ L 3 VISA : J A^i £« J Pw»4?l Ort 

Amt- No- - Exp 

please print cueahlv 

Kami - — — — 

Addr^sa- . . — .. — — — 



$im zip 

Phony 







HORN 



fttSTRIBUTOfi 



headlight 



PINION 

GEAR 



COMBNAtHDN STARTER 
MOTOR, GENERATOR 



FRAME 



PARKING 

UGHTS 



HEADLIGHTS 



TWO-WIRE, 

TWIN-UNIT 

SYSTEM 



HORN 



STARTE R MOTOR 



ELECTRICAL SYSTEMS 

A CENTURY OF PROGRESS 



\7aaE§ 



You no longer have to remove the battery to recharge itf 

BY MORT SCHULTZ; Niustratrons by Pat Ruggero 



WATCHES 



5rNGL£ 
TAIL LIGHT 



6- VOL? SAT Tf.R V 






GSMEflATOE 



SINGLE-WIRE, 
SINGLE-UNIT SYSTEM 



TAIL LIGHT 



SWITCHES — 



DJfY CELLS 



6- VOLT BAT TERY 



□GIVE SHAFT 
FROM OIL PUMP 



W hen Allesandro Volta in* 
ventfpd the storage batter f 
an. 1796 , he no ictea he 
was inventing she modem 
automotive electrics] system VrjUa 
made his discovery 89 years before the 
first t-ar was offered for public ^le. It 
was another 25 yeari* before the storage 
battery got even a passing nod from 
some automakers. 

Between 1BB5 and 1910- most cars 
having gas engines didn't need storage 
batteries because they had no devices 
that required electricity, Ignition was 
Left to the nonelectrical hot tube; later to 
the magneto, which was a ^elf-generat- 
ing mechanism. 

Until 1908 . motorists warned pedes- 
irians to ’ mpve it" by shouting or by 
pressing a pechsl to clang a bell Neither 



DELCO electrical ivstem of the »nw era combined the ftaireF r generator and distributor 
Fmo a si ngl« unit and used The car s frame a$ the ground -Wire fbr the 6 -vott bartery. 



PM t wiKi tri? ?ps radi maty or crw Wdcr Vtr«* 

M jnufartui^ Aibn IMVJM) .is hdu .i P*£W- 
ng rtm itfti&S Ctf anrc^. 
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method was es raucous as the electric 
hom, which got it r s name, the Klaxon, 
from the Greek word kJaxo f meaning 
Hl to shriek/' 

Berween 19GB and 191 l r the few 
autos that had Klaxons used dry cel] s eg 
operate them However, dry cells wore 
down quickly and had to he replaced, 
which was expensive. 

By 1911, storage batteries had at- 
tained a degree of reliability exceeding 
that of dry cells; they lasted at least a 
month, Then, they could he recharged 
and put back into service, unlike dry 
cells, which ware discarded. This de- 



A problem still presented by those 
first dynamo^equipped cars was battery 
overcharging. However, this trouble 
was resolved with the development of a 
variable speed regulator by belco. h 
was first used In the 1912 Cadillac, 
which displayed another feature that 
set the auto industry on its head: the 
self-sianer- 

Once they adopted che self-staner. 
auto manufacturers had to adopt the 
battery/generator system to work the 
starter. However, the system put ou! 
much more current chan the starter. 
Lights and hem needed, and carmakers 




■CVU-NUERS 



5JARTEH MQTOiZ'Crf MFJWQR 



PIOAL 

LINKAGE 



on / 

PUMP 



FtW/ HEEL 



CLUTCH 



PINION 

GEAR 



Kettering i electrical starting motor was engaged by a foot pedal. When the pedal was 
released, a clutch allowed the motor to be driven m a generator by the oil pump. 



gree of reliability was due in large 
measure to research sod development 
done by the electric car industry, which 
needed good batteries so that its vehi- 
cles could compete with gas- and 
steam-engine models. 

The few manufacturers who adapted 
the storage battery to work the Klaxon 
then looked around to see what else 
they could do with the excess current 
the storage battery provided — and 
found electric lights. 

The first electric lights were intro- 
duced on the 1B9S Columbia. This was 
an electric car with storage batteries. 

Manufacturers of cars with gas Engines 
had another way to produce light. This 
was with the Prest-O-Ube tank, intro- 
duced in 1904. It was a steel cylinder 
containing pressurized acetylene gas 
that was fed to headlamps and ignited 
by flame. 

Other manufacturers revived the dy- 
namo, which had been around for some 
time. {Today we call the dynamo the 
generator, but in those days most called 
magnetos '"generators/') The battery 
then didn't have to be taken out of the 
car every month for recharging. 



realized they could harness this current 
and use it for igniting the fuel mixture. 
The magneto then became obsolete. 

Self-starter beginnings 

The self-starter came about by acci- 
dent — literally. In the winter of 1910. 
on a wooden bridge on Belle Island, 
Mich., a Cadillac driven by a woman 
stalled. Not having the strength so band 
crank the engine herself, she was 
forced to wait on the bridge in the cold 
until help arrived. 

In time another motorist, also driving 
a Cadillac, happened along, His name 

was Byron T. Carter, and he was a close 
friend of Henry M. Leland, the head of 
Cadillac. Carter offered to start the 
woman's car. As ha hand-cranked the 
engine, it backfired, and the crank flew 
off and struck Carter in the face, break- 
ing his jaw. 

Ironically, moments later another car 
carrying two Cadillac engineers, Ernest 
Sweet and William Foltz, came along. 
They rushed Carter to a physician, but 
complications sot In and a few weeks 
later Carter died. 

(Please turn ta page 194) 




Work pari tim*, full time- 
right it homi^wa help 
you tvlrv ftt*p flf th* w*y, 

Ha doubt about ft. . . as a s.ma;l angin# pro, ypa can ta$fl 
in on tue bu^ge demand tor qualified men m fine of Amer- 
ica's laslest grow mg mdusuies. Ybu-'ii bE a\m Id command 
\m Iwiy rates of from S25 (TO la £30.00 per mm* — aryl 
that's ivst lor labor a simple tune-gp earns as mvdi as 
S44.W lor than an tmw wa and pa^s. tnoines 
and areesMfiea will add even more to the profits. 

Piavtty of business waiting tor qualified man. 

6 &. 000,000 Small Engines Ant In Uss Today! 

T n at e iht oflitiji cogni from me Engine Setvrce Assn . 
and one-miliion new engines are being bun: each mwitfi 
With f iflly accr^dite? Jgtey-Bels-aw Ir-aininp yvu can Sflon 
have she skills aid stngwtepye to make iop money ser- 
vicing these Engles People will see*; yo j dal and pay 
r:j wen service the-r ia*-nirnwers tillers. edger& 
power rakes, garden sudors. chain saws min, hikes 
sn^wmoWles generators uo-cjrl-s paim 5prj^er$. 
snawblawers Hie Irst is almosl endless 




Prates jiona I Tools and EpipmRnl, PLUS AH.P. Engine 
All YOURS TO KEEP. . Alt il Nu Extra tall. 

NO EXPERIENCE NECESSARY! 

You dgn'r need lo be a Oom mechanic or Have any drier 
fepmnct. You can master eNs urofrtetft irarte np-ht at home 
m your soaionme. LtiiSuriS m Fully illu£lrai£d fib £lear yuv 
can't go nuong, arm win m ramnis lean by-doing' ireihod 
hOu g& practic at 'hantoevr fijoenence m also show yau 
tioAr to we\ tuGflcss wii m i a craige whore ig ys ^applies 
. a : she inside tricks of he trade you rood to 
assure success right from the slan 

Send lor FA EC F&cts - Do It TODAY! 

NO Obllgutlon — NO Salta man Calls! 

K?irrii4 rrn^irj* byutnpiinn thit fiffrr w li-tf trniv 

east tv ) 'Ou can team the jL His rr*w nvt'd It* Mi-wtjv 
Vftuf income in \i high 'profit bn si net! uf \ n \*r t?wn 

Jurt Jiii in and mad ct.taf kw\ beta* {or trad paitcard 
vith mmt and oddrrnl fa rtctiv t fitH information 
ftlUfft rrtail. 

FREE 



RUSH COUPOll 10 Ml 
Rftft-tafeaw iniihme 
&D6U FI Gilt Su l Idl ng 
Kinui City- Wh II 




eooitint 

Stnd rorf your 
HR 



I FOLEY-BELSAW INSTITUTE 
506S5 FiaO IUILEHNG 
1 KANSAS CITY, MO Hill 

J □ YES. piease send me Ihe fflEE booklet ihar 
I loll d-eliils about Sorting rrfi om dusiness m Small 
I Fngim Bfipair I understand theig IS Nn Ohliqatlun and 
I mat Na Satesman will call m me 

> NAME 




j AEJDPL5S 

I CUT 

I 

| STATE 
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SHARPENING BUSINESS! 



ON OUR 
30- DAY 
FREE 
TRIAL 
OFFER 

a? 



Yc-y rijfc nrfhiiig hy jcucrtulg Ihit 
0*ter 111 E-H ^0* H5ify 1 Du »’■ 
Eyr-rt yQur liffit irtlfl big t j£.h 
Pr-shrs *|||V ynur &*n CoTipl?lp 
Shaio^mg S^Qp No EHimg 
r>3 P^¥U«3US espernriGc IPK^P 
Fflinays Sniip-Ali and 
shea-tin* insHucho* ycu yp 
CP ir.akc S5LJD. S50C STOQ a 
-npn’h CASH jhjrpeni.--'B Saaj 
Knivf* ^-iS£O^E La^ r i , nc , ^pi , 5 
nh-n •’ ^4idtn T&&(* ail 
■* ■ ih 






Send Eor all the sates 1 
Our Tree SooK 1 eH* * how io 
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AUTO ELECTIHCAL SYSTEMS 

fC4Jni i/i uiVi! /fem jj^p] J 93) 

Leland was devastated. He called a 
special conference of Ms engineers and 
cold them that finding a way to get rid of 

the hand crank was top priority. 

"The Cadillac car will kill no more 
men if we can help it P ,r he announced. 

Self-starters for automobile engines 
had been tried in the past- Some were 
mechanical devices, some pneumatic 
and some electric. 

But all attempts at finding a self- 
starter that was reliable, efficient and 
relatively small had failed. 

When the Cadillac engineers could 
not come up with a workable system, 
the company invited Charles F- Ketter- 
ing and his boys at deico Csiill indepen- 
dent of GM) to take a hand. Kettering 
presented the device in time for its 
introduction in the 1912 models. 

The Kettering solution 

Kettering's unit was a combi nation 

starting motor and genemEor equipped 

with an overrunning clutch and reduc- 
tion gear. Gear teeth engaged the fly- 
wheel io provide a reduction of about 
25 io 1 between the starting motor and 
crankshaft, allowing sufficient torque to 
crank ihe engine successfully. GM 
brass didn't trust the new system, at 
first and demanded a backup magneto 
and hand crank. 

As public confidence Ln the reliable 
battory/goneratorisalf-startsr system 
soared, it soon replaced the magneto in 
all GM cars. GM enjoyed a sales boom, 
and the remainder of the auto industry 
soon adopted the system. Of the 462 
models- shown at the 1911 Mew York 
Auto Show, only 1 9 had battery. ‘‘genera- 
tor systems, and they all had backup 
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The 1410 barter ho* contained five non- 
rcd-iargeable dry cells and a spark coll. 



magnetos. Of 119 makes displayed at 
the 1924 New York Show, 110 had 
storage bactery/generator systems and 
seif- starters. 

Other electric milestones 

Here are some other electrical system 
"firsts'': 

in 19 15, the Forrest Co. of New York 
City thought It had found a better way 
to keep a storage battery filled with 
water. Ceiled the 20th Century Auto* 
made Water Filler, the device consisted 
of a one-pint aluminum water container 
Screwed to the firewall. Water flowed 
from it through rubber tubes to the 




The 1920f Edison wet ceU storage batteiy 
had all the features of a modern battefy. 



battery, which in those days was usual- 
ly mounted beneath the front seat or 
floor. Water entered the battery 
through hard rubber tips that con- 
tained float valves to halt the flow when 
the cells wore filled- 

In 1 93-9, the first sealed-beam head' 
lamps were introduced. 

During World War II. the military 
needed, an electrical generating unit 
that could provide more current than 

the d-c, generator. They found it with 
the a.c. (alternating current! generator, 
commonly called the alternator. 

In 1949, Chrysler Cotp became the 
first to offer a combination key-operat- 
ed ignition and starter switch.. Previous- 
ly, ihe Starter was operated by a sepa* 
rate burton on the dash. 

In 1962, the alternator for civilian 
vehicles arrived none too soon: The 
number of electrical devices manufac- 
turers put on cars by then began to 
strain the limits of the d.c. generator. 
The first car manufacturer w make the 
alternator available was GM, followed 
shortly by Chrysler. 

In 1971, Fontiac introduced a. com- 
pletely sealed storage battery that re- 
quircid OO water during its lifetime. It 
had side terminals that the company 
claimed stayed completely eurmsieri' 
free. In time, the battery was to be 
named the Freedom Battery. M 
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VAIODTU lAfDiTIhfr* CA D looking for ideas on tools, home improvements, auto care, 

VV U n I n VV rt I I I Irlvi run CAMPING & more? check these listings, then use the coupon below. 



949 WOODWORKER S SPECIALTIES 

24-page catalog of plans and hard-to-fino harcfware for the woodwork- 
er. Brass hardware, screws, cork products, wood turnings, canista* 
Imert, clock movements, picture frame supplies, temp parts and mom, 
From Meisel Hardware. Si. Do 

950 DO-IT-YOURSELF LIBRARY 

Carbook h a imsw 4g-page catalog of automotive a m do4t-yourseii! books 
Includes everything from repair manuals for cars r trucks, motorcycles, 
outboard motors. From woodwcddng and metalworking to electronics 
and computer programming. Almost 2,000 fifties. $1,00 

951 CAMPING WITH CONFIDENCE 

"One-atop tent shoppteg' 1 & mw possible wito Eureka s 1965 catalog. 
Expanded to 36 pages, features four new Tents of mefu1u:n& ,i as well as 
Eureka r S classic designs. Models for backpacking, family fun and four- 
season use are aft illustrated In fuH cotor Si -00 

952 HOMES SWEET HOMES 

New 1935, 54-page catalog from Miles Homes decides and iljysfraies 
35 home designs. Includes floor plans, the company's butid-ffyourssff 
program, crecll ptens and design personaiszafeon. $3,0® 

953 POLISH UP YOUR ACT 

aright Works offers their 1955 edition of ” Poshing and SuMing/' a 
catalog featuring hi-tech polishing and buffing equipment See which 
accessories you need, using helpful illustrations as a guide. Also 
recede information about their new hook, Poft&hfog. $1 .00 

954 PLENTY OF PLANS 

POPULAR MECHANICS helps those who help themselves with fee 
Plans and kteas Catalog. Easy lo fellow plans and projects— Tools, 
toofchests and workbenches — Recreational vehicles — Fine furni- 
ture — Storage structures. Complete with iNustratlane, diagrams and 
materials liar. Si .00 

955 THE BEAUTY OF CUSTOM CLOCKS 

Brand new 72-page, full-color catalog from Klockit features move^ 
merris. chimes, parts. Also contains unusual tools, books, hardware, 
plans, kjts and much more. Free 

956 STAYING HIGH AND DRY 

16 pages of valuable mtormatlon and illusiraitenson how to waterproof 
masonry wall® using masonry waterproofing and tneatmen* products 
Describes particular problems and solutions, sudace preparation and 
application techniques. Free 

957 INSTANT AIR WHEN YOU NEED IT 

An informative brochure Sot Thereto indust'iesT Ready Compressor kits. 
For todustNaf commence!, agricultures and vehicle service. These com- 
pressors mount dghl on your vehicle's engine Provide ISO psi. Easy 
boff-on- installation. List of models available, free 
95B THE SOURCE FOR TOOLS 

Over 5,090 items.— all at low prices. This 196-page cate tog has an 
extensive setooffon of top name-brand and hard-to-hnd tools at afford- 
able prices. $1 00 {Refundable on your firs* order) 

959 REROOFING . . . 

An flfustrated 20-pago Homeownafs Guide to too products, procedures 
and potential problems involved Jn re roofing yovr home. From the 
Shelter Materials Group of OstosinTeed Corp, Free 

960 AUTO FIX-IT GUIDE 

Be your own mechanic wilh loetifo'a 2S»page "Choose'n Use' ? repair 
guide, Solve minor problems and (hose wear-and-tear jobs the easy 
way by finding the project and reading tee s*mpJe solution. Free 

961 MV AUTOS BIOGHAPRY 

Here's the "car-baby 1 ' book for the person who babies his oar. Perfect 
for gift 'giving: grsai tor first-lame car owners. 32-page colodul diary 
helps you keep a complete history of your car. Record your trips, insur- 
ance. mileage, service and impairs, Afeo includes pages lor photos Fits 
nicely in the glove compartment. $3,50 
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962 WONDERFUL WOOD FINISHES 

5-page, 4-color booklet from Walco-Dennls shows how to create pro- 
fessional finishes the first lime wtth all types of wood. Watcc Danish Oil 
seals, pnimee, finishes, hardens, protects, beautifies and penetrates. . . 
In one application. No pm^faining needed. Free 

963 THINGS ARE LOOKING UR 

A colorful consumer guide from Armstrong Ceilings iustrates newest 
suspended and tile ceilings including instaMff on methods. Helpful fofor- 
roatiem on mairrtenance.lighting fixtures. eto-ff-yemraetf kits and acces- 
saries. Free 

964 BE A MASTER BUILDER 

ao-page "Build-IT magazine contains articles on tools and materials, 
home enhancement and wood fun prefects. Helps you to complete tbHt 
projects and guides you lo becoming an accomplished dcs-rt-yourseifer 
and woodworker. From Black 6 Decker. $2.50 

965 CAR RESTORERS BIBLE 

The Eastwood Company's 64-page catalog contains everything lot 
antique and specialty car restorers. Unusual toots, paints and polishes 
to help you get professional looking results. Also includes new tech 
articles. Free 

966 THE HARDWARE STORE IN YOUR MAILBOX 

96-pege, colorfully iltoetreted catalog from DRI Industries. Shop from 
your home or efface Iot ell your do-rt-yotsrseff repair and budding needs. 
Over i „50C items . . , select from fastener, toots and organizers. Si ,00 
(Refundable wrlh purchase) 

957 SPRAY AWAY 

4-cotor brochure introduces the Toyoset ESQ-5 garden sprayer, engi- 
neered by toyosieve, A lightweight, ye! heavy-duty spray powered by 
rechargeable battery ot D cells, An adjusting tetescoptog nosfl# dalrv- 
era a 60 s am of tine rn*st ot an i B' stream. Free 

966 SAWING SAFELY 

A VI -color, 1 6-page guide to safe and efficient chain saw use. Also 
includes maintenance tips. From Husqvama. 25c 

969 TOOL STORAGE ORGANIZER 

Arrow's color brochure illustrates the 'Shopkeeper;' a wall mounted 
lockable looft storage unit. Options include pegboard, drawers, shelves 
and removable tod bin. Most unique feature is its fold 6mm worktable 
visa fhat supports up to 1D0 lbs. Free 

970 THE 8 MM HOME VIDEO SYSTEM 

Colorful brochure, featuring Canon's Canovigions 6'*, introduces the 
new 8mm vidieo system thai's amazingly small and lightweight, it's the 
system of tee future— nowl Free 

971 DUTCH THEAT 

Do-it-yourself plans and m&fructions for bulidtog yo-ur own Dutch Mini 
Bam. Attractive and practical. Offers large storage area— 1 0' x 13 W 
with 6 feet of headroom. Detailed drawings and materials list. From 
POPULAR MEGHAN ICS. S3.S6 

972 TIME FOR A CAMPING BREAK 

Jayco’s IG'page all color booklet describes an estensivie selection of 
fold down camping frailer* in all price ranges. Usls ^peciftcations. fea- 
tures and cOT^iructloh details. Fr&& 

m TREMENDOUS TOOL VALUES 

Harbor Freight Salvage's rawest OToehure offers vmm in brand name 
tools for home, automotive and shop use. Ituductes quality hand tools, 
wood and metal working machinery, socket sato, pneumatic and power 
tools, hydraulic equipment end many specif purchase items. Free 



This Coupon Expires June 3P P 19B5 



O 949 SIpQO Pi 954 S-1.90 D 958 ST98 □ 962 O 966 SI .09 □ 970 Tola? money for pnc®d ilems S 

□ 950 fl.OO □ 955 □ 959 □ 963 □ 967 □ 971 63.95 . ' _ 

n 951 $ 1.00 n 95S □ 960 n 964 UM □ 966 ,25 □ 972 Service Charge S _50 

dl 952 $3.00 l . 957 961 S3. 50 965 969 973 Total money enclosed $ 

□ 953 $1.00 

TolaJ items requested S 

Nnrrw FT**) 






Town Sitfle Dp Coda- 

send eJvecH or mowy omcte«r m&te oul to POPULAR MECHANICS WCJ Btamfm, ptsaia^ 

Note: Popular Mechanics processes your requests for the above information and forwards these inquiries to the organ lialton making 
the Offer. Each company mails ihe malarial directly. Your order will be Oh Ha way to you within 90 deys. 



POPULAR MECHANICS * APRIL ! 965 



195 











OF WOOD/COULD II 
featuring 

23 REDWOOD 
PROJECTS 

cnea^ad Dy p'OUfS&ipnsIs n 
Hne woodworking. OampietE 
plans . wcrkng a irh v.ond Sips 
plua Ihs fascinating si&ry &i 
radwnod $3-45 
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one maw Sawmill 



The Only ONE-MAN 
PORTABLE SAWMILL 
Ol 414 Kind In The World 

Den I Iri ni'InliHj I jnnci prices 5-lnp you’ ■npennnl h.. IrJiig 
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PM LONGTERM CAR TESTS 

front inued from page 5& ) 

sooncl system and leather interior. 

Wo picked up the car in Detroit and 
drove it back To New York, averaging 70 
mph for 9Vi hours, The new Corvette is 
such a stable road car that we never felt 
pressured or uncomfortable. Several 
changes in the 85 model account for its 
excellent road manners. 

The engine has been upgraded with 
direct port fuel injection, working with 
Tuned runners , The result is an increase 
from 205 hp to 240 and much sharper 
throttle response, 

Backing up the engine in our Test car 
is the Turbo Hydra -Matic 700 ft 4 Trans- 
mission. It's not our favorite automatic. 
Shifts are sometimes vague and the 

transmission keeps shifting into over 
drive when you don't want it W- StlEI 
optional is the four-spaed -plus-over- 
drive manual transmission. 

We asked for the 3.07 performance 
axle ratio, but Chevrolet baited in the 
standard 2.73 ratio instead. This ratio 
allowed the engine to really loaf along h 
especially when overdrive was em 
gaged. Lest you think the Corvette 
won't accelerate because of the 2.73 
ratio, suffice to say that, simply flooring 
it from a dead stop will produce any 
amount of tvheelspin desired. And our 
timesiips of 6,2 seconds for 0-tO-GQ 
mph and 14-23 seconds ai, 101 mph for 
the quarter-mile are testimony to the 
Corvette's underhood muscle. 

W@ asked for the base suspension 
because the Z51 performance suspen- 
sion on last year's cars was just too 
rough This year, the larger t&dnch 
wheels and tires from ihe 251 have 
been made standard. The Delco/BIlsiem 
gas-pressurized heavy-duty shock ab- 
sorbers ere a separate option for ’B5. 
Chevy fitted the BLLsiekis and threw the 
base shocks behind the seats so we 
could install them later to compare ride 
and handling 

So far, we've only Cried the Sustains 
and we can report that the base sus- 
pension with the Bilstoins is a vast 
Improvement over the '04 251 setup. 
The car stays on the ground more, the 
ride is a lot softer and more comfort- 
able, yet we don't feel that any control 
has been sacrificed. The softer ride 
should keep the new Corvette from 
developing rattles the way Z51- 
equipped cars did last year. 

We J ve put about 2,000 miles on the 
Vette so far. Except for a sticky door 
lack, we can't say anything negative 
about the '85 model, and we' re amazed 
at the IB to 21 mpg ft delivers. — J.Q- 

Reriatilt Alliance 

Now that's more like it! With its 
optional, 1. 7-liter 7? hp Four, our ‘85 
Alliance has been stepping out smartly 



for the last 2.100 miles. Our last Alli- 
ance test car had the original 1, 4-liter 
Four, which we regarded as the car’s 
only shortcoming. The new engine de- 
livers between 20 and 2S mpg, depend l 
ing on the temperature and how kind 
we are to it between tankfuls- 

When we picked up the car, ii had 
4J0Q miles on the odometer. We’ll 
keep pushing the Alliance for as many 
thousand mhes as we can — especially 
to see if we can find any weaknesses in 
the now powerplant, since AMC^Ren- 
ault takes great pride in predicting its 
durability (see AAtfOlRenau/t’s Two 
New Engines, page 100, Oct. ‘84i — EH. 

Mazda FLX 7 GSL SE 

Considering how much doubt about 
rotary engine reliability existed around 

hare, our Mazda RX-7 sure has won a 
lot of converts. Now with 8,500 miles 
on the clock, we find that the plentiful 
torque available will let a Lazy driver lug 
down to 30 mph in fifth gear or drive 
away from a stoplight in second gear. 
That abundance of Eow end grunt, in 
fact, makes us think that, a regearing 
might make the car more relaxed on the 
open read- Make the final drive ratio 
numerically lower, space the transmis- 
sion ratios closer and the gas mileage 
(15.8 mpg in city commuting) might 
well improve a notch. 

Not that we don't have some small 
complaints. There's always a puff of 
blue smoke after morning fire-up, the 
windows don't cpuie go alt the way 
down, and the seats can be punishing 
on your hack after a couple of hours of 
stop -and- go driving. Small stuff- 

Daspite the years-old body design 
and the low-key black color schema, our 
RX-7 still gets lots of admiring looks on 
the road, and the few detracting points 
don't alter the overall assessment — 
quick end nimble, a blast to press hard. 
Wind it out ’til the over-rev buzzer 
shrieks, then shift it up a gear to leave 
all the less exciting two-seaters be- 
hind. — JV.5.A1 

Ford Tempo GLX 

As we said in our last install mem 
[PM Long Term Car Tests, page 57, 
Jan, S5L Ford s front-drive Tempo Is 
tbs perfect recipe for a family sedan: 
srylish, relatively roomy and reliable to 
the point of boredom. 

When we reluctantly gave the car 
back to Ford, it had 10,935 miles on it. 
and still hadn't developed its first rattle, 
Fuel economy averaged 23.4 mpg for 
our last 2,900 miles. We added oil only 
once (at 4,800 miles) and changed k at 
6,000 miles. And we've recommended 
the car enthusiastically to several 
friends.— W.H. 
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Store items vertically, and built-in cabi- 
net above the workbench and roll-out 
Storage bins below for heavy items like 
hags of porting soil and fertilizer. Final- 
ly, the building features a unique fold- 
ing entry door—that opens from both 
inside and out — to hold frequently used 
lawn and garden cools 
Bui the most interesting design fea- 
ture doesn't even show: Winans' meth- 
od for expanding the building to hold a 
compact car. He accomplished this by 
specifying a built-in header in the rear 
wan that can support the loft and roof 
load without the need of studs below. 
To turn the building into a mini-garage, 
all you need to do is extend the concrete 
slab, knock out the studs below the 
header, build new wails and extend the 
root over them. When you are done, you 
Still have enough room for storage and 
working at the bench. This 4 X 10-ft. 
garage bump-out is shown in the draw- 
ing on page 61, 

If you'd tike to build a back-yard 
structure that has a more rustic appear- 
ance r you should look at the last build- 
ing Winans designed for us. It appeared 
in our March 1933 issue (page 102) and 
plans are still available- 
To receive a copy of PM r s 32-page 
plans catalog, send $1 to PM Plans 
Catalog, Box 1014. Radio City Station, 
New York, N,Y. 10101- m 



HOW TO ORDER PLANS 




Flans for PM s Utility Shed consist of 
lour 17 x 22-in. drawing sheets . a 
detailed eight-page instruction man- 
ual and a complete materials list 
(like those shown above). A singte 
set of plans cosls $17.50. ff you need 
another sel of plans to file for a 
building permit or to give to a contrac- 
tor, each additional set will cost $15 
when H is purchased with the first set. 
Send your check or money order to 
Utility Shed, Popular Mechanic^, Box 
1014, Radio Crty Station, New York, 
NY. 10101. 




BUY THIS 6-WHEELER 
FACTORY DIRECT AT 
DEALER COST * 

MAXATV 

6- Wheel 
drive 

Amphibioms 
2 and 4 posse tiger models 

Call toll-free 1800 255 2511 
lit N.Y. Stele TIG-855-2226 Collect 
(21 yean and ww-plflncj 

Recreatlves Indullrtet, Inc. 

60 Depot Street 
Buffalo, New York 14206 

*lf no dealer in your area. 
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ENJOY SATELLITE TV 



LAam^ 



fAuhi&-c&iitntfoa(i*. ctiuriti 
j in Artfeit, Habnw, J - J 

I French. Gvnntn. Sp&mjh, £1 Toreign | 

i SMTT language on ; 

1 CamprahanKiva. biad yOUT OWH* [ 
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Outstanding How-To, Electronics. 

Computer, Aviation, and 
Automotive books t Over 700 titles. 

TAB BOOKS Inc. OEFT PilX-ii 

P-O. fax 49. Mm Udi* Summii. PA 17214 
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Lomiwtt (fetfit twtfti fl 3 $*ir^ pftfltff and yw rakfi* 

it*; unnews5if¥ stress on ypu> badt Wtff- sjftvpj mi the 3ai>. 
•Dun ^Du'i i-kI ™e -eia?*: .art w up utrteily ai-.ugMi 

Su^card C-bitu (i^i^raM l^& fcvJTi braJ law m 

■Senui-ic Cbh ftdiits&We Char rrude ftwn soM hmcaosd with 
bMLhM Da it bn ish Both tarn* «nh *riM m* mi *m pm 
m Chwciab &wn Stealer and tec< twidM lotted 



SHOP FASTER BY PHONE 
I - 805 - 906-7187 





Two gfoat E-ovi Ed maka (or your ^aunaitar 
<3t (o $«li at craF( jtrnwi, Eaiy to bull'd fram 
£inc using cur Full-size plans. Just trace, cut 
and assemble. Unique, delightful gifts. 

The Me w CnflFmd Richer Is 26" x 44”. The 
parti k|f c&ftWtii vlflyi, rings, ey*s h 

Buttons A tacks, Wo-od, Fabric a. frSnge are 
not Included in kit, 

Pian-33B— *a.00 Plun &= Part? Kit— 615.00 

The Nim« Trim spell i oui child K s name in 
3" lad- letter^, complete i jU-sIec alphabet 
is Included. Makes a perso-naiized g.kft. 

Name Train Plan-32 3— 15,50 Cataiog-H ,Q€ 
N.Y.Hesl^ents Please add sates tax to order 



A ft MO R PRODUCTS \bU* j *(,:• 

Dept C, 44 fi [ Nui inpm ! . Nv 1 i / 3] 
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There’s 
a hog 
in your 
basement! 



Looked at your hot water bill lately? 

Your OkHasIl toned 40-80 aal hoi 
water tank is costing you a fortune. 
IE keeps water hoi 24 hours a day. 8uf 
you need 1 it only an hour or two at the 
most. 



in energy-conscious Europe and 
Japan, smart homeowners got rsd of 
their hoi water tanks decades ago (al 
just about the time they were getting 
hd of their pig cars). Today, miitions 
of families own tertfrfess hot water 
heaters thal supply endtes hot water 
by healing the water inside the pipes 
...fnstertr/y as you use it* 



The Aqua Star tankless water heater 
can cut you t hot water bill In half! 



^ r F . 

A gu*Stf r.-.\\ 



Controlled Energy Corp. 

I Fiddler’s Green 
Dept. 15045 
Wnilafield, VT 05673 

I H Yes. please sand more Inlormationl 

I Nanvs 

Address 

City 



I 



Zip 




PM 

PHOTO 

HINTS 




When usiing a flash lor non -act ion shots. 
&y sorting Lh 0 shutter at 3/30 sec r 
instead of faster speeds to give room 
lights liitie to record For more natural- 
looking pictures — Fort Jegerings 



Improved print dryer 




The reservoir in wringer-type dryers 
overflows quickly Two small sponges 
trimmed to fit the reservoir wiJL absorb 
the water from two dozen or more 
prints Just wring the sponges when 
saturated — Kenn Ob&rrschi 



"Bulk' processing 




To develop four 4X5 negatives at the 
same rime without scratching the film 
or getting your hands in chemicals, 
bend a stainless- steel negative holder 
as shown above . — William J Frazier 
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C H >^- ^ 




FACTORY DIRECT 



AIR BEDS FROM $29.95 



The Portable Guest 
Bed You Store 
on a Shelf! 



IT S TIME YOU TRIED SLEEPING ON 

Ain + Your hck £ J0*m don't 1 ie m s^^ion- 
inrj because of immure You don'i ross £k 
turn as much and generally sleep deeper and 
more ruefully because of less body movement 
Ajccehtoned ccoiforr provides . T better nicjfri s 
steep as opposed Ed lying on ,? mattFrt^ of rigid 
metal spring* 

GENUINE AIR COIL CONSTRUt 

HON-.Herw lies Ef* j magic Conrrolted Air 
Chamber* arp whdi ^uppc^r you wnen ly?ng. 
vEEng or lounging Yhv (^nd your s4eepmg part- 
nrr,i lion e wh lk^-ti *n the middle Instead yuu 
Hue born securely supported at all times m max- 
imum comfort £ stability. Alva ■- Portable 
Spare Bed 1 H-iiwig tr muMr- w m .an An fled 
Air PUmp. vatCuum nr hau LJrytr Rich camel 
cofor tor rM-s in Velveieen (suede- 1 ike fmi^n 



shown above | <jr vwwv l rrallaftt fo R T high 

"shop" FAsrirT by" phone - 

1S05 966 7TS7 

4> \r r>r. r .> thrtx r* your iinJil l M<3 * |QOCf "E- Clutl. YISA. 
.VLtvIrrC ji il Ajornc.in E^prnil luf [ii^ AtfSi+dOj ipKifcn.1 
fcffloA" Add J'j 9*s irtftxng furr tied C&W3A HOC S»5 dd 
T.A h% Lj* ir rtol uKhtod ttcum ■Aaintf-i 15 
tt , lyj !nr a prnmpt rf-l^'xJ jlrib &hip£j-" ly; 1 
SmS SI*F Vinyl virveieen 

■ Swgfei . ?r\ ■ 579*5 |#mku M gt*S 

■ Twin |3 ^a 7S"|B J*95 IMOU ■ f99J 

■ ■ jii ran m wiz ifm/i ■ sfr ^!i -*nL/i 

■ mm. itii; . i§o r i ■ i*^03j ■ •.‘r'i'j -*w:m 

■ - ■■-. . ■ -9^ ifr^ ■ -nv. Yr :i'n 

■ AIH PUMP | fife* I '■ : 4 W i?.00 ewi I 

STARSHINi jm.BW ^ ■*- 

816 B State Street. Dept. 00281 
Santa Barbara, CA 93101 



* 99 h ffhOh\ 

imm 

..■SRn, WiW | 



KEEP FOOD 
COLD or HOT 



$99.95 

At/DC adapter 
*19.95 




The Fonune AC/DC ponable refri^eraior./ 
warmer can keep anylhifift you prelie r ice 
cold or Reaming hot wish a flick ol the 
swiith Plugs direclly into your cigarette 
lighter of a car, truck , boat or any other 
means of transportation, Can hold up Id 
17-12 oi. cars I The optional 110 volt AC/ 
IZvoll EX' Fnwi ^JapEnr a\fow* you [Ouse 
it at home, of lice and if^vel. 90 day money 
back guarjnl^e- All makir Cfpdil rardh ac- 
cep Led . Call roll free: iSOOl 64fl-Sa«7 
Pennsy^ani>a re^idems: (B00| 046-B&65 

NTI INC. 

87 STAWBAIJGH AVENUE 
SHARON. PA. 161« 
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T983&1984 

Popular Mechanics 
Indexes 
Mow Available 

» 12- page easy to use 
reference. 

* Arianged by editorial 
departments 

* Short descr-pnon of article 
month, page number and 
length provides a quick way 
lo locate subject 

* Convenient size allows you 
to keep index with your 
year'ssetof issues 

* $2 95 each 



1 97 i.l 973 and 197 &- 1 &S? 
indexes- also available— Pnce 
lor each index -S2.95 Older 
ndexbyyear Send checker 
money order to 



SMS.** 



P 0 Bo i 1014 
RartoC-'Ev SLabqn 
H * w York. NY 10101 
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READERS 



Picture frame clamp 




To gin# and damp a picture frame, place 
frame and damp assembly on fiat surface. 
Tighten each wlngnut with equal pressure. 




StWB LOCKNUTS 



W1M3MJIT 



THREADED RCf? [9 ffEOD.J 

ffUSSER-QJ? CORK 
MDS GLUED WITH 
WEATHEH- 
S1RIPC« JWirNT 



CUTSJl^ia 
IWIOT THRFADS 
1 4 PLACESj 



brackcts 

SHAPED FROM 
3 i 4 xr 
SPACES. SUCH 
AS STANLEY 
iCD997 
t*V EOO.f 



\B R£OD j 



] made thb simple picture frame clamp 
from ordinary metal comer brackets 
and Via- in. thrt> E ided rods, an ri u.'sp it 
□fton. Enlarge on^ nnd'hoLe of each of 
the four brackets to a 1 e- 1 S threaded 
hole. Drill out the other end-hole to Vie 
in Bend the brackets as indicated sn the 
drawing, and line the inside surfaces 
with rubber or cork. Assemble with the 
rods as shown in the photograph 

— Roben Moser 
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,/Am.bt. f.1-9 -TOLL FREE-24 lirs.ftOD’8i4' 
HI M)0-»W-791»-Opr.720 



fguM 






lEi83RiJ» tn-ss — 

■ SI I I: M A'i v/k I-.I! I I I . '. k \\ I hii ||>a NfUrt' K*% I 

11 -. 1 -rpL, |WE-^irf j iKrilliry; AjjHHHHl frVftJa! 4.'iHnpT«€J ] 

jJ ■ pv,(-, wnaj^ p.Ti*vr PlHrrcv >1" j*. A..HHrHu,ij : iciJ ^ caCj 
| |fr . |J( 0<rl ,l. t lh,._irih miiiiL-'.Hin , r j i.\L' Uh-nli >- 

|M - Vlim-ui. n >r> n ".II In-r ■ ■ !l '-.n ilV 3-9": 1 

■ i ■.:■■■ nov tU.«Tf* IVfHib' H* lli.m M^um .IJIt , 

SSVLj^^K i 

in hi i y 2 L jjjli l t:i Mfl Xin--! ■lirtEl-Juinr' p-Jk-hr-! rmv.d«' pi«-il : 
tjrrclslL .kr ivK ■?. 'A:: f|.rr+*T, 1 1 Hy J SAME 1 . > K*S ■ '"WAi? ! 

fr*^- -a.ji 4 ■ I m - Mir« gun^l WTI..V S SAM I- ■ IMS 

fin- 7lt pn 1 ^ llrr' Hl . fi NAM k lUWlM Hth fl-ifi! ■‘■■kj jl.^lral 
JJ* I All I ,-iJ ^ iTKlWtlh-.k -I r-X .^itzhlfaTIPTr^n J 

^-tfl ■?-!-• INH M Mir tllAhSH!,, iM iLi. TW- 

Pnmi. I lHD ftWU.Sccmi xJiI_ebttt.Vi*» MC, fen* ITf j.jnJ, fl*1 IW 
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Small tool hanger 



fidtP 



I fF tease ettow 6 weeks for ristiveryj 



Be your own boss! 



Needy 
everyone 
at ww 
or aflotoef 
has broomed 
of owning ftis own bustfl&ss or finding a go ad 
way to earn extra Hash Prepared 6y The Mother 
Earth Newv ftwocw/ fadcpc ndetKe —Thc 
Nmm Gu*d# to Bootstrap Bvxtncssts prowtes 
W pages of in- depth tnfamxitcw oo how to start 
and mn ov& 25 different businesses wrih onfy a 
untfcdshmesmenL 

Send for your conrc or heifer yet $o to your 
nearest Nissan/Datsim car and truck dexter and 
get one abidiulefy free. 

Start eamng cash today* 

&W m Check 0r money order to cover 

postage and handling Mo rash pteosn j Mail to: i 

Nissan &dde/p& Bom MB- SC 

North Hodywooti $A Sf6pS 

Mum 



Cutting polished aluminum tubing with 
d tubing cutter can bp frustrating when 
the slick tubing keeps turning in your 
hand. A pencil or small stick that is 
taped lengthwise to the section of tub- 
ing should ensure a slrp-prool 1 grip 

—ftos&rio C&pozosio 



Storing small tools on Peg- Hoard makes 
them easy to find and grab This hanger 
solves the problem oi attaching straight 
items like sc ri tiers and rat-iai! files to 
the board. To construct this hanger, 
first roll a pioco oi hardware cloth 
around a pipe or dowel. To keep very 
small psoras i'rnm falling through the 
mesh, you should stufJ some stt :-t>3 wool 
into tlitr lube formed by the hardware 
doth — David kV Itobcris 



Cutting tubing 



A Kami tv Tnd ition Since L9I6 



E£*y io qu4i-iv Pfd-'-Kut 

C^k Kile A 4-ATItly <JT| TfeSi(jne 
hand m adc- by aur f> racial a h'--e r 4 i In 
■□■■d ?4‘ c nak -sr vk aln l I wilh 
b^¥S‘-6d -fflfll-x TubulAr Bell b* Rnd 
rviovflifi^Filv Ofifli-fiii fcrohMi ?l£h*d 
dialxand ha nd p-JinlDd rnnanwhiMli. 



Or s-lart rrcim Kralch 
American C4 h»« P^n - £3 00 

Wrili Icr free Ultritur* 
or Call 

Elelwwn 8 fl m A. 4 pm 



Kufmpcl Chime 

rVpr 522, JM95 UttiMHfiki Nyd. 
skAu* v.mn mn 



Kufmpcl Cfiittif 
SUtLilTHE FINEST 

Wr H nei»- Yw tin P-n ]r! 



POPULAR 
MECHANICS 
Helps those who 
help themselves 



Plans and Ideas catalog 

Easy-to-follow plans and projects 

• Tools, toolchests and 
workbenches. 

• Recreational vehicles. 

• Fine furniture. 

• Storage structures. 

... complete with illustrations, 
diagrams and materials list. 




Send for 
y our 
catalog 
today! 

only 
S1.00 



Organize Yourself 

Star! your own Popular Mechanics 
Library Jtep up to one years supply in an 
attractive sturdy file box. With ft try cirder 
you receive FILER self-adhrsn-e labels 
Covering ihc years fcom 1 976 lo L9S4 
/ file bnx S295 2 Jite boxes $2 . 75 m 
3 Jife boxes or more S2.50 ea. 



To order your P< tp ulu r Mechanics 

Plans ^nd \itejs Qftalqgr and/or Kile Boxes 
Send your name and address ^ uh check or 
money ordt-r payable to Popular Mechanics 
Mail to: POPtHAR MECHANICS 

l^i )K 1 G M . Radii: ) ( ! i tv NtaL k >n 
New York, N Y I0I01 

IV^LiUr '■lttJumo l> h Fublkiuvfi >.ri IIujh M^g^ruTf. 
i mvbJrjii uC T7w llc^al l^J^piinuLurt 

2or 
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CLASSIFIED 

ADVERTISEMENTS 



Sophto Grano-wiia, Cla&sifit'd. Salfts Manager Dorothy Notan, Classified Some* M&nAgrer 
Rats. $<□ 25 per ward, payable- in advance each Lnseilioon.. Minimum in^rtion ten wqr^s. 

Boid Face capitalized words — S 1 00 per word additional (Firal word set in Bo-ld Fac&at no ^Jdra charge, Zip Code Free 3 
The nan available issue to place art advertisement in America's No 1 Classified Section is JUNE. The closing is APRIL 5di. 
Send, r^tnitiance payabEa- and Ordfcr Ie> Popular MOobftrtifti, Classified Dop*rtrfl*rrt. -224 WdsI 57 th Strttft H NewYorlt, New York 10019 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperalkm with out mail order advertisers 
who use posi oFlW bo« AddwsiMiS for ihod 1 convonioiK* in handling your order. Popular fdochsoies 
maintains a register of such, mail -order advertisers Exintaming their complete names and street addresses. 

Advert isurs. using P- 0 . Bojl number must funrnsh ewnpltiie mm® and street dddross for our rocorda 
To avoid delay in the publication of your ad P please send samples and descriptive materials with your request. 



CATALOGS 



PUBLISHER S MART 
BOOKS ft PUBLICATIONS 



a&OK-ft E7 Popyla-r Oatogpnps Wrrlo-: Chonterta a. Bgj i 
l3E, Niwitic. COftft. 06357 



ATLANTA Georgia Connie Allanta i^ey^paoers SurnSay 
$10.00. Daily S5.m PR St Ooniil. to *623. 

Georgia 3006-1 



lCAAN nix simple qn* raaitr \f\ Bit* jay Ifhrhediflriefy hit 
the hall slragMer and (sifter. Fl /' page phalue Send S?« 
Maemar to i4$i. &pmp, III. K30£3 



HOW TO START ,r T HIGHLY PROFITABLE HOME 
BUSINESSES. FflEE DETAILS! LAKbSlDt 
tKTtnPmSES, 990 U*e^PE DRIVE. LASE HAVASU 
CITY, ARIZONA 06403 



BEfrHf war ty frfefi 1 Renred hMionftiediiers 1 6 -page sludy 
^uHJtn-d'SCusso^i pap*- raises seto&Ti-dtHEUE6#$ obscure p£- 
lads Case histones p n&yoRe yov is eiiamfie person^ h?nq. 
Ups Sle* p-'^piinrej ."is* hfivti gear;* nf iTund :ater. Minify 
ftnrN Gijkfprttjft, 52 Bfi EdiUShftl CwiSuhertey. SOD 
ValltylywA Olive, SSfing-. ¥di\liMd. 20W 



FREE INFORMATION HOW TO SAVE TAB 5$ ACT 
TfrOAV! tote V to lW. Chailesbon II -61930 



PUBLISH VOL-/ Bocftc' jom our succewAjI * ultnjrs AH sub- 
ject! irwHGp PuEArtty. e^^rt^ng, bn-aulJL. boftkt Send faf 
Ud-MwS D otifcStft Artd liiMf hfcSrmaCl^t f«iDi! CQUlon Pies*. 
DftjK pmp n Wwt 32 Strofl. New York lWQi 



FREE SURVIVAL CATALOG - 50’ Sl^vswal Pfcbliteftcsns 
gvwgy WeipC£*5 Grvnc .item Itadica! Frian£i4l H ! 
CGN5UMERTHQNICS, 201 1 -PM CtOiCfeiH Of.. AJftrKJg-CVdO, 
NM 6fl3-Ci 



PUBLISHERS 1 OvEfiStOCk?, pARtJJUN BOOkS 3,000 
lifflft. nil aUtijitrts' Frisif catalog NaniSDn. 6fix *S-A Falla 
Vf3age„ CT 06031 



MAKE YOUR SAVINGS GROW 20-26^ ANNUALLYM 

WonyhifB 1 Deift«x EyVcai Erturipnsira. tides 
Cnarfrnwnrlh Drnrtxjrn HftiglHA 49127 



DRIVING Trj AjisMjP Mnrmv Tmc TlCuP4a B Ftemw 
VentfiiDll Aod Vehcjes F&r Tie A*ean ^s-e^gFiway Wrrftan 
L&tig Tinne'NQntwiers is.wji icneiudffs Y^ken Sped M^p. Pal 
Pii^liiTAliOrs, Ptjac 4Sfll&. WhitahiirSa, VuKW Tei^iBiy VIA 

3Rfl 



S^Ll BOOK'S BY MAK-, Waits- &?.. 231 1 Sl„ 
P*OJ . ■ *1554 



COLLECT CCMN&! Fbr 1™wir*rtn* Arid Relil How "u 0«t 
Suirivd. LA# BufiM Treaiure! Sa*»elEK!K>^Ouarera|flfflj. Or.’y 

$□-00 Mel s. 3B0# mm SenptK^h, PnwptTTty. WV 
3f,1k>9->l49 



TELESCOPES, nrnw luts, i:yep Mean hoofcn '."J.il.il"g 
S2Q0 Teieaepp *«. b&k 96. La Canada. CA filth 1 



FREE CATALOG - BEST IN THE INDUSTRY 
A C0WL£TE CArtim STORE sN A CATALOG 

OME gl ll>f WcHld s Cjlplpga, unp rl .* ^hokjgrppM-^:. 

&nnP B PDrttir'i Cafntir# Slnr*. Irtt.. Qok £29 Dap!, FM, 
Cedar Fails, lc^& 506 S3 Tv yo-jr Free Ccpy (U.S. Onlyl H2 
igibeitf see win a pOo lenLs min^ pd ihem 

#Kduaiv« as'Jd very ^nusuH. Phi» popular tn j;iu cajrHf&£ : 
ifr-na^E. (lash. «c ai dteSPurrl pnees. Hu^a in^edory. last 
servile grepi packaging Yw must son M lo hiKiDve n Oder 
ytiwf F p i«: limS’V !Pd#y 



TREMENDOUS WSCDtMTS. Nali^alSi,' AcNe^iied Mix- 
din lA&Cba*i*P5 tools. SbtJn^rwTSSuCilWry Lilet«rpe Warrarfy. 
Ilurh more Fut/ gyararrlBvid W# pay sh^ipwTg 96 PW 1 l* 
awr eai^ig 52.00 WAD Horn* Pradusix 2«p:. iQ, 55 
Cuahiriflfi nj . Winslow. Sy*air»« MODI 



SMALL ENGINES. Ljwm^wei Pari a. TfOy-BN lilHfa. 
Hprxia Gereraiofs McCtAoch Chairiawm. midi ™ re ds- 
eounS pmgna. FHEE CATALOG. Srf>a!l €nqipj« Cfiy 2ti-1 2 
Lyn^aie South, Mu-risjflpoiii Mih^asofa £54D§ 



SWOKT MOUNTAIN KNIFE WORKS has Over < so# r-..-.oe 
cytiory rffms it vrliplp^plt prtpe?. ti W get* yuu 
our qianL cal a leg by Frxl cMsia mail. The KnH# Carlabg. F C 
Box 71 4PM. Sevier^H.. TN 37BS2. 



MOWER ttiKK Tmnmer a?Kl Tillee MB. Uae Tour Old 

Eng.nE' Gr#at $aw^s! Catalog SJ'.tid- Rij^urkFJiblti. Slitcctk 
BO* 5 BlKW^. ON5 43CO* 



FREE -wl carafcfl. Tool Lana. B'j? New York Ave . 
Mpfinsbvqj, W V 2S40H 



POPULAR MECHANICS Nalpsth05« who h##0 IIWTiMlvas 
wrih it^e Plans erxJ -3«f» CaMiog Esay to lc*o* ptarre and 

p^»j#ds Tggls, Ir^nr-r.lr: 515 H HRvr+rjTtgnaJ 

vaH&t&a - Frti# lununuie - Sforag# sititfiturm. CcmipliH# with 
ilkrflrabooa. (Ha^ams am) matiefsali I>s1. Il CO. Swd after to: 
PofHAar Mwhimcs. =Bok 10T4 F«iio Crty StiN?n. m* Vgrt. 
N.Y. 10HS1 



AUTOMOBILES 



SUPER FORD MAGAZINE; La^&SI b3i Ford Ferk3*nMI>oe 
antf Fk^att^n Put7»CJfttcm le Ih# WgriqJ 1 FuH OC^r r*?irg, 
•enlprahne and l#phrl!t^ i£*jurhfvi, il aplay LKlwirlisirg ard 
huTdreds d £lB*-s^*ds iw^ilhly 10 yean ^ pubitcaiicih. 
S20 ^ a year ^ -tFfi Su^r Fvd, Oapf &&. Bps; 3S9. Senfca 
F*ll*. NY 131*6 Ua*4nUid Dr Vi**, f*rO«: 3lS>W»H. 



TROUBLESHOOT ynur gap wrtf^gul lling a linger Heal 
iTiiJrttfV-iavef report. 5e*1d 55 jDQ- Keimair. Syslii 4.*,. ^ 
LahsBhara. Massagtequa Pane. NY 11752 



TIRfO OF LOOWO MOW6Y7 S^art saving now 

•BV-rit-fyj? Ihw Oa^ Pu'i^V All rpw, to WKlerslarvI inrlpr- 
inalon cn luel dtson omy perfdffflara* Compitod by pr-ytw 
Bionals. Only St.ts. FMB ReB&a«S. Bai 735. CNaler. ®A 
Wtfi 



lot WAYS TO SAVE MONEY ON YOUR CAR IS3.SG. Paul 
Johnswn. 3615 Gfafld Av*.. Oitoland CA. M6ib 



AUTO SUPPLIES 4 EQUIPMENT 



AMAZING! *6 Eliminates Bafte a Mileage 

RaduCw^ Fr*iK7n “ Only Ong# 1 OlHrmfiteed JU 0* pp, 
ErrJm&r r . .ligr'M BabiMtf. WSSI EaPti. Wii S3i3$ 



HYDRAULfC: JAQC FWpe-- MaayaHs and Kru, CstBe§ 
S2(f0- Hygrewitc Jac* m: P-0 B3aM0. Accord. NT ^2NH 



AUTO Farm Whivgswiie Fgr C>etaii% Send Lasge SASE To 
FraRk ShoekMy Ejni., P.D. B^x 63 PBfw$«i;Ai>-i NJ Ofii ID 



ALTi^MATGR Generator ftohuriing Bask. womiailiciiL 
S5H30 iWundablal Hedokund EnDine^ag, Ba« 2602 4 . Lbs 
Vega:; NV. 69126, 



PARTS' Army 2eep itnd Iri^fc pMi. S|Mra Pan^ 5 

Esu'P'mptf Co. PQ to 751, Le^ingtafi. tc^rAucAy 
405070751 



&UPEP &£d|j- NATURAL UKhafMa Haiva Snap 1 H>.. 
includes Bhwrmg 3osc 24262. Sar ^s-aressco, Ca 

3413*. 



CARPETS, top. ihsKhi. suapMMrtpartalM allcaia i>3il5- 
Fr*# garaicquE: kim#r Auto Products. 7&P litonree. 
BfiixrjlSin, NJ 07005 11100-626- Um 



new ra&iatop flush technique beats them 

AlLI S^to-Ss fl ycHirwIf lech^iqifli restofee heaw cores el 
saanesiffifl' New I^ng w&tMi\p3. nnlu,-^ 1 S0.Ki cSseck-gr 
r Stole. Etfto Irttorinafltor- P.O. Dux 703, Gift* ECJto, 

MC 20012 



OUR POPULAR MECHANICS MAY l&HJE. vrx# wm 
win toaluie our rajTio^ Ca< car# Guiou Bnexy^ uarl q4 11 
S£N*f1 14J n^ y^ur produm Bhd Jd#ee.rfi SfeiC&^imn For S6.25 
ftwtod, z-'p-cufM !i#b, y#ur iul w£ - «iK:h fi OQd.LYB ?ep»d#f* in 
this monh. Send Qtfd*rlo: PM Classis^d. 224 W. 57ih 5v«fl. 
Nww Vgrlc, NY 1®1|. 



BRAKE S#pngi i C^-rwig Bsfrd Impcv? Intufmafecm 

M^ni-lurdalslftj Oflh^ferrnaHoRCn Apk fh? W.rvTnviUq 
Oregon 07070 



&TMAU1C bHk¥l Parscirnilrty, SS,»- -CftnCaiMrtbftrt. 
54.00- Am □ s upq p a 1 "jr. , 53,00. Free cadiksg^ D even tod. 
515 East LsfitfA 43 -PM&. GtondB^e. 0* &i2uS 



HOMEOWNER S HANDBOOK OF PLUMBING Aftfr RE- 
PAIR. KftntSNI WiflWTW 1 1 9 ^0) tS3-0S <5rsmpr#llmrtrft. read 
ntU# A lin^mlip ^Dlflrenca. Kdftpkr Put'iiri"-^ Cc. Inc.. P D. 
Bax 0542. UfttHhifflft, FL 32KTC 



SAYE Maxey Ha«v#si NUuie's Gwcton ” tS.OO Pc^lpeto 
Sfttwtoclon G.UMBfi+fiKF SJiirlr/ PybfcaSigrei, 0ftK Sis?, Dt-Htr 
Raw. Mmn 56635 



EASIEST AND FASTEST WAY TO START A SUCCESS- 
FUL MAIL ORDER DUCHESS ON A SHOESTWO- *H 

Mpwrt^ eowti, Vtod »e«S 1w tnwklsi to- *Y^ Bch* 
Sftlu, R.D 1 . to SZA Roanng spdng, PA 1 6673 



FREE cdL&tog - bookieit. ufik^ue probtorh-idlvihg service 
Custom Hcw-To to 6*0M, Rwem^, NY n»i 



JO? F*OPUIAR MECHANICS * APRIL 1^ 



SAVE GASOLINE!! Bypft&S dwicK-^ly. 

*ftvft«ahly^ Fo&^B. LaGrarygftvH^. NY 12540 



FREE AUTOMOTIVE SECURITY CATALOG' Lir y&il 
sel^dwjq jivm-nbrii C‘g-tt Yc!=arf» J Sugars, alarms, hood- 
kjthjf , gla .15 dBlecIrya Altow 4 wftftka Inrwdiult DftWftry. 
Sftnd 51.00. Autamrtlve 3«eunW E^ulpflwrt, Dept. 2, P.O. 
Etos 562. fnaaivi#^, Ha* Ygrfe f 1B?K3 



HEAD Ih-s iflp::rl Iwtom chn-nging I ha’ h-arinvM^n lluvl 
52 00. WMUww SMLe AS S100 OaiwJl. Der+orl. Mtohigar. 
«T3 



SNOWCATS 6-Paes H 4.65Q 4-Pass 49.95C Bo?k fire>ai m 
^ffl^pgy*dflr Tn**»d '^ s |gn toiler? evndiybfi FiaaJtr^. p O 
Bdx 197*5, Der’vtir. Cotorad# 30? 19 Pttode 

r3Q3J-71&aOD5 



42 WAYS TG CARE FOR TOUR CAR, Sow Oh AUKi 

Rw?rs. JU tiOTgr B- P^KHtos Co , 1 ifc-32 157 St . JenwiNP*, 

N.Y. 11433 



NEVEH -eed^aftijedil^din OH AIH'T. AjSAHadf? 23lfiJs 
MoPiffrw fr*i10 . M^KhPD 



COR'VAIR PARTS - *CO f^dys : toaiby. 5000 pftdA: J* 00; 
Curts COffVAifi Pfiits. toe 2. She-tRihie. Ma 01370 



SAVE HUNDREDS Buito your «mi. Ldtik^, Wratea 
yy aii pyrjpn&e Roller Catihel ar»3' 
Cheat 3* sq. leut rfLynga Plans and Irslruclcnn i’d 00 
Aar>*w>d& En^oeftfif^. P.O. to 3. toftyUto. 

4M54 



PROTECT VOUR VEHICLi S CHROMED AMD PANTED 
SURFACE-SI ■Wiur-1 Lumpur alicMurs dWAlft, nnd Mlf aM^mq 
rtenM wrth MAGeCiiOuNTi Worta, on yeh^ 
chrmriaJas damage 11 WHh. UAGfCMOUNT tB#nswr iJa^cev 
-ISfna are . INSTANTLY APPUED . . . MSTANTLY 
REMOVED . WHENEVER YOU WISH I GUARAMTEEDI 
C NMHi Si.Ofi MAOlCttOUHT, to 3*69 today. Ftonda 
33600 



fCwrtimjpd nn st#.c: p*s*j 






AUTO SUPPLIES ft EQUIPMENT 

iC-Pntlrm#^ Irqm pruning MM] 

AMPCQ TOP CYLINDER LUBRICATORS, Canada nlty 
Lluans jjnj tobikasta i Jhje rairt-wear-toGliori zone in in angina 
E-and SA5E ta free c™hi*e. Vase. Inc,. to & Ffoiirat 

MltE-Si diM 



IMPORT AUTO FARTS -sNew and Rfl*rani^H^!iaTKietBtir' 
fain Prtcea. Send S2.0G for r-stoJog, Steto Year. Unt £ Mgd- 
l€ Qj Gi- r SiP» dny ,^t:rvkit Sedh-A-Dbal* to 2352t. 
HkWhpBW. N T. 14623 



MOTORCYCLES, MOTOnSCOOTERS & 
SUPPLIES 



CO UkiibikfFi. Arv i,. Kna, FaMe. Engine, Lo*eai 

PrtDii. L»g*&i Setodnyv. 64 Page Catatog $3 0$ Refund- 
able Kart Wurtd Dept C.. 140S M^Sbr A*fr.« 

Oto 44077 



PLANS: GQ^AfTF S3.W, MPMJKE H-50, TRACTOR 
IlftM. Y*hi(M_ Cn«lr. N.V. 19921. 



Stt-Hni-Bih* tin, Co-Kaii^ Frame*, Ermine*. WNrtls 
Quiches. Tires Irrcludiny KfcptM FKt£ ind Ad3ias dries 
Mate PartSHLower Pnras. 1905 VKtiele&Eiit Gate tog -S2. 00 
Kara A Wta r P.0 Bos iflflfl. Maywwd NJ 0W7 



CUSHMAN tietoler Ckd Na'tona Ofganizwran. Sipfo 
Septet?. Magnate, *fcew*fefrfirs Pam SUM). OCO*. 1£&3 
KYB^ POfiCL QhltMirt* 74604 



PLANS OG-KAhY £ij« MINI BIKE S4-S0 TRACTOR 
HOlGO Gearfm OiNwTPrfliil Mpn SUM. Vrtid*. Chu*. NY 
is&ai 



AVIATION, HANG GLIOFNG 



BOO N E RAMOS— H*C BED tBLE RETURNS! Vow ftwi m 
a Ord#r yOur FHEA CNAtofl Ntttt! BofffterangMan 

306 Park, Mo ww, LA 712Q1. 



HO&BV HEUOOFTCR- C^" UhrmgM 
rtoUfiofftp- . ^ihipMnsd Consarudiw*— Msscrev Lte Ertg-ra. ira- 
efeif® S3 H Ptwyndva. to ATOM. Si. Rami. busbar, Canada 
JO L 2 L 0 



ULTRA-AIRE ullra 'ghl 'fialurifjg aMrflfiH canwd. Ora and 
hio priasa. Brochure and 3-vsew drawls UdM Puw* 
Engnwinp. Ira., I3l3 N«w*nn. EvbpswH*. IN 47715 



DESIGN Build Airpark Har>y Clki&rii, Sinipi 'nfd PublUits- 
I tons. Bi&c'iuri! 2C«. MtCdv AJHT-Cfafl_ : 2030 S F-ipueiM. LCS 
Angeles, CA 90061. 



SPACE « ASTRONAUTS 



jumoftAVfrv f^wWi D*™ fc to*un. ada. 

to B73NM. Corto.-yd, NC £3025 



NASA to^. grfHi, ^Da^itjlfl^ C^lPng Si JS- 

PWlMKUbW Tric^ Bok SflL Diryton 



HOVERCRAFT 



HOVERCRAFT Pl.ina AM Sizer. CaLatq |t jffl. Ur-varaa 
MlftWefAffc, Box 2*1, Coidova. Illirais £1242 



a£RO-CaR Amazing fewiiTfali &yf? wm ws&n«^ 
10 ^, UwHiwwnf iw powflr Carr*!L One T-urt pAii Ff^- 
&IS, Piaa SOMMPdL hitficwttfd. SiOewlyd dvef IM'aiWW-’MalBf 
Comp^a coralnjctMan p^ans and Ui’ocKyw. SB^, 
Aaro-Prciicti, Boac 5 ^ 1 0 P* 4 . Centum. Now ,.hps^ 06 SM 



CHS, RADIO * HAM EQUIPMENT 



POLICE ST?rvmr & . bKH, R#9^' NPR, 1«24. 
Dwvff. CO. BCJ2 'S l 3. 



CS UCHHPICATKWS, Lon-rtr^a. Boo^, -Ptwm. Kda 
Calakig Si. CBCI. Sc* Phnnoi, A2 MW* 



CB UCKH F 1C A HONS, Lintar FlmbdO^. Kili $1.00 rdUaid- 
HH«. ^S. POB 263. &tewpt*f. Rl M640 414466627 



REPAIR Y&LTR OWN TV fT'3 EASY. Wrtta, fhMIBh, 
Rl 3, S01BJ. CdMm. WA Si 11 4 



ELECTRONICS 



ELECTRONIC EAVESDROPPING DEVICES SURVEIL- 
LANCE AND COyiNTEWUPVIElLLAIiCE. ®ANT CATA- 
LOG 11 JW HUNTtHEX. &DM3112, WH3T0N.SALEU, MC 
2T102. 



T.V.'IUUKO TUW m, 5160 for lift Better T.V.. 
435 NE 12701 Art., P&niand, Or. 27230 



COMPUTERS A SOFTWARE 



TOE ptfgr *™ 1 GjmfnodwWTHSK'siTfl^ 
VlC-20. Send SlarfVRi 1 EZRAEZHA, Bur S222MAP, 
SET®. 



MAXELL DsaLKte SSDD £25.95 DSiKI $33 S5 

T*p NFda S&stofsga case SiS.'S^. 20b. An border com- 
jhjIet paper Si i-SS'SOO. OB^tong. 54th. Long Baacn. 
CA. &smS. 



mi TUIEX/WNCLAJR lOOOy^rs. BawHfffrvMcKm* 

l^*Dfer.l CHILLI ator Pnjyrn-'nribes k^drafl umorlu i ;LlK>i4^ sin 

sle iiMevfebL foina. C-60 cuasedte. S3 30 pHlNd. PaA 
indLHrtrm. 11 HillaisSe Road. Kri^igslw. NH 03046 



Tl-n 4A Sullwdi e Mu den e Liirij hjus. Hard k; fvhd iSt-.mi. 

Nciqi Hk Serv^e J’^st Catalog. Dvim^.c flu* 

£ 50 . HtfHYiUp, N.Y. meOi 



ilt&4A FREE sijtfvpare i&r Basic Bcdtwaw. Box 23 1 £7. 

fnVisiCKffiSJn 



FREE Sofe#af9 CaSaK>g: IBM. CP M. Appi? CkMmrnwftFB. 
□yRlCCim[f. &J0£ 10139, FfecNtilr' NV l4*l& 



COMPUTER WORkTABLl, Lo^cm 4 ^wkflnd ^ 
Pla"!?. Srd-.OO Adsinis f-anpuksn;. F G, Smc £371 Anhyv- ic 
NC, 2SB14 



STEREO. CASSETTE TAPES, ETC. 



THOUSANDS OF OLDIES' Hlrtl-ia frM 45fpm hn re-o-Us 
utMtihe i av. 40 yesjs in^od^g mo^. Mutitiy, roch and soul. 
Sana li 00 fof citilog 1o: ameraan f a i&. P.0 Bo^ G64S5. 
Dwt PM, [m AiigrtH. CA. $0046 



STfflfiO Ac6w Syatam. Vast Wdti in 

Stfurtd Ringed. DnH. Weto Amw'’:?irtr Hikirg Jrxjg<ng 
Wfsio. Uwanf i*o. 231 South flafivsi&n. Claytah, Ms 63105 



TV I VIDEO fOUlPMENT 

NOTICE: USE OF CERTAIN (TENS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHOR NATION . 



HOW-TO SELECT 3N5TALL SATELLITE IXid*. Send 
£4.00 lor txKfrcalaiog EsipweraBd BEFOflErAFTER SALE 
ASSISTANCE- SATDh5COUNT F *06 «Ock Spring 
feMngajn, Va. 22207 



COLLECT VHP MOVIES! VMS, Btfi*. J?-» 

Tlia-ik-. DunYrk, VO 207544 J 213 



SATELUTE TELEVISION ANTENNAS gpmpiir*c dflfurtd 
plana W hdsHie «f1S&utten by aAydhe. JS.QI> Jansen- 
Etedramea. P.O. Bo*. i£d-M, DundM, OR 97115 



SATELLITE SyateTI-i Baal Pri L ea CaiAlcg 51 £0. SUiVik, 
Mt. 11 K2 ParKpfiiza. Buila 4i, Hudtfrila, Alabama 3SK11. 



VIDEO hcoi-iipi Diagram Ma-nyBL^KTibg how to aod up 
TV. VCR. SSsrraa. MlAj-saS 5603 No fir^iSUu 

Videu StfrtiLei, Depl M F.O Dux 1 392, Hcritywtxjd, FL 

330 23 



BATE LUTE TV unw brands ImN piot, pubfah 52.0 Dl 
Ardo'tori .Sa^a iiio TV 1091 Woodia^e. La^ranoMiurg. KY 
4094 ^ 



VCR DUffTCOViR- Top Oufli^y only S6te' Guv#n4a«9- 
143 OaKiaftd, Aryn^rn. MA 02174 



ENJOY SATELLITE TELEVISION, :iav>? nww* wdh mby. 

gi.ura.nlord dd / yfeur^ll anlrrnn p'^rrsilritf Er^pobon^ 

Ynowied^ei rat naces&ary. Saf¥d 51 .00 rw ctr ^ 35 lev 
Co iwtmw IjoSadBilitja TelaYision ." GFI-S&. Bd* 91D6. 

Mi*4w At. MT 



SATELLITE TY SYSTEM Buy dtrad pfibMJI yfflarat^ 
and Saw. Prart f^in m I 6W 00 Cull o* wmo fodaiy for our 
Fr£* bfiOhlel anti prmt-j Vidftj ChofoAS, 1155 Zmn ftd., 
Ban«fofite. PA ^6i23 ?B1^3Mi-7S3B 



NATIONAL Curnpany Lddki^g for Sel aline .Artennn DmI 
ert No- E ^.pertancf Hequirad. Compile Unn Prices $630.00 
and Up Si, 206.M Phowf Gp*n 24 Hotim. 

34 S 3 - 570 *ffiM. 



SAVE up SO 40% bh VCBS an$ Vriap Tapes FREE nHa 
count catalog, ffortlwrao* fithwal Stow, DdpL YPfcM, 1325 
Grawma^i Crons. w\ ^1713. (506:- 274-4B50. 



SATELLITE TV RECEIVER BHEAKTHHiOUGMI BuiW yiur 
own. iyslom arfo Wrt 1 inSTU^kjn nanUB)i. KhffTJtK4. flf- 
OJil board? 1 Send stamps anvn>3p#- XANCH. Baa 25*47, 
Oep. 2£E. T urnpt?. AZ 55232 



CAMPERS 4 TRAILER PLANS 

BUILD VDUR DWN— 'Tntrtl Ttailw Fifth W**Ht»r 
Mr>1r>dY>frt-Caira^r— Ffohup CCrvW — RkM — RattHna— 

SUfe— CaMfog (1— Qtw^k R-Vg, 91 52PM l^woians. to 
75ft, Bttfower CA 30706 



ENCLOSED TRAILER! A e nfr ot:n.i‘-jrt nn Mirflilifid 
LigfH 1 Slicjng! VerLiLb'e 1 DrlBi^ §i! Q&. Feujhefaliu.'i 3315 
Funaloo. El Rasa. TX 79936 

SCHOOL Bu4 Mdartuma Cortvarsiw llliadralod I in true - 
fcora $3.00 To AWP. P.O. to 7D1BZ Eugene. Cre^on 
S 7401 



BOATS, OUTBOARDS, TRAILERS, A 
KITS 



BQAWrS - PLANS - PATTERNS ■ FHAMEKITS - L*rfl- 
ats Catalog ■ 300 6 60' - Piywsod - FitwrQFa&a - Si*a) 

■ Skip FuanKing. ■ POYiE^BOAtS ■ InbowelB- - Outtnvds - 
OuiSP^ Hydr^sJ^ 0 \i0* 

iCane-san Kay?ih?i - SAILBOATS - Trfiifsr. 

tuMri - MiJfeihull? - SUPPLIES - luS - Eptnyfr* - 

CSotb - (fern ■ Foam - CATALOG £2.00 JAanuil 54 m - 
pBoo&t P-mwemt ^JtbyjSding " - Fibesgla&s - P^ywixfo^ Epoxy ■ 
fcwl ■ S&m CLARKCBAFT. l«.P Aqualpna. Tonwwpnda, 
NY 14150 



BOAT PLANS ■ PATTERNS ■■ KITS ■ Hundreds 
Wood - FbAfglasa - Steal - Sailboat* - Powerboah - Can«4 - 
Kayaks ■ Rcwtoam - Ouc£beaJfe - Cter^ - ■Houa&boala San- 
pl^. gmaflfMr-prgirimPrathwEi: foJbyCtfor^ mziw$ pr^tsip^a. 
al mm* "-jgi: 152 page catalog £3 9G m CO fkftnm, 
InclLxteE Frae B&aSiuikSng SLepiBt " Carta^ - Gistsou-Yt 
Pruts' - Fasforwigs F^arrj^fE - Resira - Gluas- - BcK^a 
Inuiffihgrtf PpcyfhirtJ" P&i-pgnp *^Od.*p>iy a^Nsn- • 
52 OD GLEM-L Marine, 3152 Hfi&£&fan$, to 
756MP. eoinfOtoer. CA 90706 



F-IBEHCLASS - RESINS - Po&im ■ dolfi ■ epoxies ■ mal - 
ale Factory pnc«* ■ CATALOGUE 6 I.» ■ {&»m -C 09 L 
PlETE f iBER-GlASSjNG ' 6i3l»] - CUrker^L. 1%-Pi 
AfU&nnt Ti- iiSwit-Hda W 14150 

BOAT KITS ^ POWEH'SAJL - 1 1 -H . FIBE RGL4SS. 
Say® half. Anyc.ne tan asaamble free 4B-paga eatafog 
UJ6HL Pep 1 BC-SS, 38M Wesl Highway lj, Sumr^ue. 
MinrHKiia S&J37. 613-WO-MW 



EVIHfiUaf Mprugirjp 1 W togrtlf . . . ail sm . G OO 
hand I Pig . . . s «rtc MeCuioeh parts . . Electra Madna, 010 
Mermck torf. Lynbrocdl. Ns* York 11563 

CANUE6 RAYAK6 STRlFpEfl CANGE 6 Umi Ama- 

SfiJrFlpJdi^g Tpcfoitq^f. ?r^!TOK?nA!?lp 5 gll^ M 

ffofondabtel C t ^'ala-t-dir, Dux 92. B^rpn, Wl 54&12 



PAOOLE Wl-^el &:mI Fdr Sih^iie CunalruLlior 

LitWWt. P.O. to 1BE6 F^ftrtMWD, OnMno K&J 7X7 

BASS BOAT and FLOAT TUBE BLUE PRINTS 1 and 2 

diary SO -fnatariEi ECrfiL simpte to oonslroe? only £3,95. P.O. 
to 116V TX 75060 



OUTDOOR EQUIPMENT 



ADIRONDACK LAWN FURNITURE T^dMional Adiron- 
dack igw*R team doable and a&a/ONB. Oatod aD 

■hardwood. UBeSi *4 earelyiy s^rxfciS, b--en g?“i»rnbl9d 

rt^i* ftjie-ryaiKlani gM, iealiKi wibi wood bre&fe'vahrt fnd 

slaira^S— a- ; l to Piiike 1 aland up to (ha r^ars or nAknr uae^. 
IHuslrated puns snri rrm,^pcigk iigt a^siiabto PL- 1 76 * S6 9S-, 
Send to: Plipyla' MiK-i'dnK.-B Dan 1014 0*y SLalran. 

New YadL N.Y. 1D101 



ATHLETIC EOUrPMENT AND BODY 
BUILDING CQUftSEl 



BIGGER, Msxi? PowihIijI UjjkVi MaterH Fr*m Bosbtetl 
L^rtrsai. Bax 6694A, Dtlrun. MiLh*yjn 4*240 



BUILD Muse* Wilhtjjl. Or Gndgrts 1 VR-, P.O 

93026 P. m 63202 



EXERCISE cycle triwirea girraraipr AJht TV. Ei'-l-chji uytrt 
awrcis*, fosft Riant %7 50 (Refunded wm anler at m 
or p^ffibsrKl ynji.^ SF-wftfE Inc: , to 4*2S 1 . Chicago. Iifros 
£0646^291 



SPORTING GOODS AND EQUIPMENT 



SAVE, gn brand nnrr<i bPCHpark Gyripng egwpfMfTt Bwl 
AtHun prae*. FREE tautog. hto-nwouce Gtn^r-ai Slqia. 
Dr»pL CPM 4, Gmwf Crapn, htedasori. ‘Art 537 13 
[flOSj 274-46S3 



FISHING. TACKLE, LURES 



FREE Sim* Mdto CftiaOg drt# 100 nt4da 25 ihipev 
Cabmen s. 60s 220PM. West 4ewtofi, PA 1 5069 



GUNS, DECOYS, HUNTING 



DYE TRAPSI1 AH AnmafcS Free Gai*teg. MoyerT^, to 
1 SSP. Garrison, towa 52223 



BATTERY REBUILDING SCHOOL 



BATTERY Fltfcuikling TbOtt, IhfttruebW $544.00. Mano>l 
565.00 Tram ng Avalabte. 5ur eattery. 1 041 5 90 Sebring. 

pxwmmm 



POPULAR MECHANICS * fimt l «5 203 




ENGINES, MOTOPS 



ENGINE'S Pew Mowws. TNere. Etc. Fi*w Disroti** C^kjg 
166PM Ashland. M0 65&1P 



TOOLS FOR S AIM 



AIR Torts ■ Buy Of» Of The Baa* At A Discount Pnca ■ $*nd 
tor Ffi&a Catalog Ard< Pnre®: a \ t‘ Tmi, 4597 P^ari Ftoad, 
Cly^nS. Ohio 441 09 



PLANS tor fT.i: r^vn de^ures ntvfr tw^e' AH easy. 

to fejiia. spotw elder — yamr degree 
E ft- aodudod B.T.U. TORCH- HEATFIPE SOLAS COL- 
LECTOR— NEA I SAVER bwKHs ryrti«* bii^ul Sand tor 

catalog V*n PwHi&lwig, 7T66C &alt5a Martty-Gti- 
Hn-LikB, Qhto44060 



UPHOUTERY SEWING MACHINES 



UPHOLSTERY Sfwiny Mndunsi wrflh Waturtg Feel. iJO'Ti- 
plrlr Mi-urly K> u$*— «lt* Tlwr^flOP ftktoel PWJOQ 

AVAILABLE FROM TOUR LOCAL DEALER. or utotoMr^l 
^IAS5§B* CtW}0&*ViM* Oatoo Wig., Ir*. P.O, Bom. 121 IB. 
lUttKJOk, TbiA? 79452-Rton* <60&J 744*774 



MACHINERY., TOOLS * SUPPLIES 



r WCTAL Clrf1in» LMh* $fl?25. Tnig. 1 504ft Frurtrt. 
Inquiry, DA 9l?*T, 



SMALL FOUNDRY FuriWe'L Suptf** Free MfrUlUto 
Pyramid Pradutf*. 373ft South Tin AvS^e. Phs^niK. Annan* 
-&5041 



STEEL, Bro*. Almrwium Cabakxj $1.00 MBM. 371 B 
Frem^nl Chrcage IL 60613 



STEEL. Aluminum BrfcSS -Sltefel. 6ai. Shop Sij 0S> IflW 
PHaiisi Wne. CEI. RRi. Bp* 163. C^reri il 6HZ3 



mvO Hanefttfare. iG8-pag* Hand & Ppaer Tool Ctfaiog 
Si Pm S-4. 33&1 TK^sny-Gl , Ptiiladeipfna. PA >9137-23?? 



BEST Prira-a W&rtJta'urheps Maelwiarv C-aJtatop. Fret 
McN(ftgan s PMdftft. Johh&gn c#t. N t i $730 



PIPE TEMPLATES. 1 '--J to 1Z Dye* 100 mall, fit&ntfieR 
EUffiWf. PlbrS M^P. Sl#M. Graphic Muddling 3701 
DivnKHi. Suit® £23. Mainr*. Li- 7000S 



SANDSAW BLADES any HUG SAVE ZIP 3tF* EUROPEAN 
Wood are* total ’■¥«*. mg tochiner^ Frtt lnbrmjni0n. 
SottOlK Mjpch-iftry, Sijito ®, lft Sfrfxt E$drt. FlSCbigue. NY 
1177? 



POLTft, SCREW fOOtS, WHOLESALE, DIRECT. 
GiasraJAead CaMtoetl PC (Ptolyncla-Ufej. CnmtsliM, fatp\. <W 
BC at m, Bi-sIDI WriCOhSrt 531 M 



MACHINE Shop Suopiifci. Famaslit pnen. Whip ATC. 

Z&IE'^W ftoswrar^. Ger^snn, CA. 90^49 



HAfWwARE C-Bnlpr _ pig^r^^cl in ^ 35- 

dr^pflf CfliiiM Ju*t*bOlA rvsft, §flr^w w-lShST l.*ft il^'d 

oSfl&nHh BvL-< :’<!fe s! 519:95 Be-'es 2124 Eaa BidiKhe-. 

Phojirtuc. az asozz 



PANEL SAW KIT lnk.iTHSI>-n a.Mi'lh, Z48 L Kirrttf. 

Smtw\Hi, WA 9 6 332 



Z SHEET METAL BRAKES. Plan* t5 00 Johnsfin 
induftferpiiiiv &oj« 3155. tiHieton. 00 8CMS1 



CATALO0 METAL AN& NAH&WAfii SfcO& 
^4hFinlOftfw S^l. G**l3*!5 eclCi- Nylg, WashEr^.Ct^i^^ 
Qinn. ^eryilEKK, Six:Ktl Hrud Cup S*:i □«■ Ri>rpin,^ rj|L TWF 
lirfuift^s. 102A S-Oulh Firil Slrwt 0«r.pd„ MN 



iAMtfSAW Sa-A&ES. Any Sif#. Fr*e IrtBctii.jr^ Saw 
&54l T dCM-atn- 1 Dviv®. Norirfir. Vygirva '£xl£i& 



□R!LL CTfUCKS, Lajsy wtsSmdKifi!; to rl?:i^E-n -»»b4n a- , d 
S3.00. Chutv P.0 14603. OH 

P7S14 



SUHPLU& ktiL T iiriir.1:- Tncrtfl, OnllK, Cuff nr i 9.iln-ii: IS 

BhHiAtr. itald^i Wdsar 01520 



PlCTUfti TOOLS Oig^ncp® ypur wpi^hop tipi p$nm. 
Hicjuffis. gf p’.'HP dsrty dilt«rvs.rS hand retd pon-nr with 
udhc-irs'c tjjcki wp bolh I jn^liunul and uhroc Uvu Pul each 
IP** ih fta fOac* and fthd ^ wh*n» fbu rW^d A. FL & 1282 S5.45 
5*iW MirjFH IP. PBpuMr 001 1914 Hedw Cr> 

Ss^fjfi. rjew Ygrt. N.Y. ICH*1 



"SHAnPENEnS. fiEP^nr^ Momr** Negate Iter, Slwpm^ 
&IMN4SJW. Aft^ Ownl. <Wade. 54og 

Ccunpan^, Dopl. PM4. PC £2^9. Mirnenpo t MN Si422 



5CM POPULAR MiCHANlCS - APRIL T9f?S 



ENERGY SAVING 



DO IT NOW! Sian Sawig 35\ OftCeolral A-f ondib^r!^. 
E-i^umted Ana Apprwmi i>y Tn* DOE PTguad Swatgs a 
Umugrsriy ft^r^ilr- l^iKtMila'Kjn. 5 Year Guimnlee WtilE 
Sorm-y CfN-rl-&l Pr*dutia Bi5k 0905^9A. 0064 Dh^BiirnJtitM 
Blvd.. We&t Painv Beai:h. fi 33W 9 

SOLAft POWERED CUTPOdn LIGHTS QH>r SncuhTy 
Localian- RaKiUFjc, 7 If Credit*. FP> InlCrhiAliOn 
I -9WKZ41-26B2. <40i) 35* 6459 

SQLAR, CWNhKHJSE, AHp (NERGV SAVING 
FflODUCTS CATALOG: 

COMPONENTS. CLYflptel* SysMhlS 36 IB MrtAHW*. 

tivf lllh yflar 1 Orcwi iron ana aiparl wurce — ihB counlry't 
igygE«.i energy sav-«g m^. grtfer hogs* 1 fentfSi OO^stpHd 
Sdar CompiKi¥n& Qc^pfli^hnn 0?pfl M P 0 Hgs E37, 
MamiliE^ler. NH0010S 



SOLAR A ALTERNATE ENERGY 



FrtEfi HTDFIOO^N Fygi and Osaygan GfrujrMi^ Wfl» 
Waler Hnd Snlar Celia Plena arnd K/ 512.00 Pnune Pgm-re 
Be* 8Z91. Edmopwa. A£»rla. T-BH DUO. Canada 

SOLftR »ntf hearts Imurt to 1&< i an ££) Sgfcl Ir?r 

SldGOD InlrjmMbcin $1.00. Marco Enleipriacs, 7339Ra!aEcm 
Age., todmndpah*. IN 40Z4G 

NASfLU-S “ Ttond lirting. smpla.towgh. c^rgsipn rw^ant 

PgrwerfLii. NnwSrgaadbkt ir'ki^urrYi. Al ia#2a wind mottfnne yixj 

tan put |dufB£4l. Al: live s&rasi!*^ fwra ir£lud4<i 

Sand 5ft leaf mm ar%] wind energy d«3iga txx>K Padn: 

Turlw. 5 W. Hjniwn. SdSttl*. WA 9ftl 19 

SAVE Bu>id Ynur Chin Wood Fned Add-On Fdr Dfltfr-fl'ffc 
And Hoi Welnr Healih0 Plan* SUM US. P«vala, Box 34ft. 
OoiTwcta. N ti EZV ZJZ 



HOME CRAFTSMAN 



MONEYMAKING WOODCRAFT PLANS. KITS UhLrtiMl 
Eaty-Mah^" toy*, flifos «ce*Mfi« Free &Mhiure. 
Wdiarns. 32L T4tf&. Glen Cdve. M* H5+2 

WOODEN Tdy Porta and Fitter rn. Fun W^hWood Cil^tog 
51. CM? Howard CO.. Depi. PM. Btm 442. N4w AKarty, IN 
471M 



CATALOG FULL- SIZE FUAMiTUPE PLAN* |3 00. 

Rifludded wiil lirfti Order. TrMHnOl. Edrly Anifei^Ful. tfyfr- 
180 1 Fum.mrp OflEigrts. I42S &WMn D*p4 CP-85. 
Ev^nybgn, IL $020 ( 

FAVORITE WOOD TOYS, PeittftS. P aril WteM, CUA- 
hsg $1 Tays A^d Joys. Ba^ 626M. Lynderv Weah. ^Zfi4 

' MARE WOOOCM TOVS-PnOUECTS- iMi plan*. k4s. 
hgrdwwid parl^ (hgy rj-gfi. lumilgr^ 1 Calsjfcjg Si 00 Charry 
Trrn frays Bhilrncird. Ohio 437 lft 

WOODCRAFT PATTERNS*. Windmills Wishing Well*. &ita 
^®€HKiTB. Flyinp Cvh> Pheasjnl. Qulddi&r PlanlTfira. 
CiliKjg SI «- Criftora. n84g- US V North. OdWfi 
Mi^hi^in 4B826. 

UNFINISHED Ldtf'e *ra"ie mouW*ig FiSdorv ctoaefeit 
MdFlyLot Wrrlp Japs. 120- Pf Sw-Bnlh Nnflft. 
Hop*: ms. MN 55343 

'iuTTEttV CLOCK WVEMEHTS- Btto* wtio^ia 
pn0e$< Be*! Quaky CiLakg Sl-0ft|mlundi4*g|. Y&ikw?, Btn 
26, TIxmipMh. Ccmneditui 06277 

WC PIPE FUflhntrRE. Plans. KiH 4 Acceaaarifli. FflEt 
Cj*fllog E JiL Casuftl Furnrluf*. Sp. Mi. Tetfcksfrjry. Ki.\m 
0i*?6 



PLANTER Bene S3 .DG tor £riafri to. TadF&£4. 478 Gv.lzty 

Ftoadi lAauras. OR. 97?41 

GLIDER SWING FLlLL*i» BUILD tor $95 « FREE pUm 
S2 DO ple*»e pdsfeg^ end handlmg JOhFs MINNESOTA 
CO. s 6905 WESTBROOK RD., MftWAPOLB. MN. 55422 

WHIRLIGIG PLANS, PATTERNS? Create vHtfouVUwIn 
Wrri-AclHMT woodworking design* Drily 16.00. Accents 
IyvP-45?. Bon 26Z. Darters, mauimj 

FIVE FREE PLANS Furnnum Toyis Shap Ef;.-.iir*Tmri1 VMrih 
niuiVBbfidCatatoo. TOO item*. Send SI .00 For&slails. Mayco 
Se!^- flo* mrPW; LU*P. AiH^na 05204 



HARDWARE CATALOG 11 .00 Re1gntW3le*4ff liitf gn*pr. 
me toere. PO. Bo> 13. VWI* Part, Tasas 75*69 

tlSiflOlnomgnei . 4 Btud ■ FullPlflna S3 00 1r#1 u rm.i ;to 
Bird 1631 GiiH.ed Idaho Fnrk. kSahra 83401 

OYER 7ft FULL SIZE PATTERNS r C edi* p i.-MIjL-h: wu^yl 

wi grtli. I ay*. hotiBehaWacwiawifta. PLUS ShopSHms' . 
Only S« 00. toenl* (P-451. Box 2B2. Sanyeri, MA 01923 

HARE N&dffwi Stfitofh AM CEDAR BURL CLOCK KITS 
5«hd SASL to HUB ErtflFOnM*. P.O BdH 1646. Cepl. M, 
WA 96520C3®1 



WOOP r WOOOWQRKJNG 



FREE WOODWORK Ei* CATALOG. Vutwl sour^tor 
5-ual^y iMaaJfcOrtiniiwola. E^nrylh-valr^ bn breowMiWuud 
iKirm, Firnn aawi In *iaipei^ni} itnnfY Fyll-WAK. 62 
53 ftmmm eaugof? SaHaredton Gu^rnntoeu Wnodcr.ih 
Supply. Oepi Pm£l 5. 3tn 40wv. Wob^n. Ma*gAehu*ehii 
01663 



WOOCMWORKCn S maAjg 11 , . Hundreds 

"mhijera, Eaymehmg. luowog h^sowfied*, imnerns 

t KWh*, -cane. domLv pegs ap^vHea. mixe ! Bargain ofteEi: 
includar? S^nflSl.00 Mgiifan PgiMsn-D. 1 1 Z3 
Lduiav li, Kentucky 40204 



TOT CAR PLA NS . 50 pto^=^ tArS, S4 €0 MTD O? , So* ^ 
Surnfnert*0tel N C 27350 



PE&-1QO0 WHQLiGAtt iOs»undsPgiy@fhyient filycd 
ijintrh wrxWl SLftbikrtT Si 7 W FREE V*m d N^shmg ij.Jde ana 
Ofbduixa GdieKXj tram. Qanefal Fm^hea. Ek:a i4®3, W=m 
AIII5. WI 53214. Pfrns 1-4141 774-1050. 



46 FULL Sue Wwde* Prefafl: PaUwna To^&. Puzt*ba 
Lit £3 50 DnZ Enlerpriaea. Boi 151 . Tesm*. lewa 5Z33& 



FURNUDRE STRIPPING MACNiffE Ettortta® hnrti 
retoOvN PoiertiN 1 S100 Fwmstsrp. 510 

Sduiklliedri, BI^L-q'rtr'tgion, II 617DI 



FREE CATALOG- *VQOdwafting Supfiie*! Hfedwo^. 
8encti4E. Clamps -Mach to Srang Nanw Tocte! 

BbcKMib-h Oriuu^r lB. P.Q. Bcl 142. Hngp'^lp*n IN 
37346 



FfliE tStochiiffl Hem* fos The Wasdwofkef. Bent 133, 
Worth AnleixirD. *4A 0278i 



FREE CaHafcsg. H^d^dGda. Ply^ocsd. Vaneera Tifrtiedifw 
Feres* Prcdi*'i-=. &ok 6S0A. lii? Etoio- MN 5&042 



WNRUOtOS, Frf Bta la- Plan*, Trimbusei MtiJ 

ClXJrnng, $*91. CATO A INC- 1 ?00 N. W 66 T*ff„ 

hVilywpol. FI 33024 



WOODEN Tuy Pl*n*. Calntog $1 00. Frw WiA WOl FM 
Order TOv&in. 601-PP4 Ed** MAh, Wayhe^rp, PA 1 T2%& 



DETAILED PiAMS. 3 Bird Hniae* $&0 q. Wrxidfra^ ft 
Con $4.00 Picnc Tn&is $4.00. Unfc, Chajy N ¥ 1^1 



MAKE PIPES. Bn?k, totonul^ PIMO P4S. ggw 5§7H. 
Chicegd. IllmdiS 60669 



PORTABLE TOOL CENTER AND W0RK#CNCH Th» 

urtAQLW. eutieflHjr dehi;i"t , L' tobf ift^Ger and wsirkbe-neb rs ncli. 
aiy twg- piena tor- t^e pnu^ gr &n«. ss^ciai fe&ltjrei todude 4 
nmt^^ibin ittp uirth a -gnd syri^p undffln^afff psrmrtt fSSy 
wr1i£al plo^ofrierrl dl t-mmps :md draAT-M tiral npm m h-yT 
Swdei- The behCh 3 bultl ^twir to i-idKL L iiing caiicr 

Psytsbki Tool Certaf ■ k&eps your wola and M. 

ygyr tm^rt^pg. PL ■ 1 Tfti $ft 9* S«rd to PopuLu M*S*WHCe 
iioM IOTA ft*;! iri York. N V IplD 1 



■PIANSji BUJEPftliJTS, PROJECTS 



G4HDENERS - GROW BETTER TOMATOES - Ur* toe 

lni*iAta* Gtoal !’*■*■ gSrdcranQ iid 1 Con4jina*wn 
aeeg root wito-m§ lediiuntg tort, tm&take «MJy mart*! rrran- 
wmton m^ipaais. s#n«iP 43- <Xl Gheck^anay order fto* tor 
Hui i alf ^pi.LT. 'SranwAy Enletorifes, Etui. 7 ^ 7R tonrhm*te r 
MD 2 H 02 



CRAPLi Plan For CABBAGE PATCH Sue DdM. 13.00. 
Cpniin, PO ©?u( ^53, Pennington. N S 36534 



WELDERS'" 4 yburaad Mr 100 prOfbtb. Free 

d#tai*s Sun EntonsfiMa.PO Bew 75 1 33-FM. C^whcun* Ctty, 

Oklahoma 7310 ? 



COMPUTER DESK m Pl.^k Irrtn or# rtp#OKt ahHl «! 
Plan* $7.M. Ant^rciw Opllsrr^in. P.O Ife*: 4&1Z. S«*H 
FteSFa, C4hrrt*ii 954D1 



COUNTRY LDVE-QE.MCH Fur ir^lrudvr. Anr y^rd 
$1 6. DO Plan*. 1 1B Pamlico, Otilhaveo, NC. 27*10 



50 eiRDHOUSE arid Faader DuRgn:; $4: <KJ John 

FranheihlBkl. BOX 3514. Bryftfk T®k4* 7^605 



LOO CABINS A ™A ,J JPRAM££ 



HOME K*TS toachuie pnena $4.00. A5C, Gok RtH'Tft, ^ 

Wiv*^. Tk Tftiftg 



FOf? THE HOME 



Ha LON F-.fa EaliAgutthw Pt-c:hnrgisihh» WO-^W Jto* 
ha m csmskilei-s. Btereo* siJ^hens. Eaay Tg Lte*— 

Guara^ed 1*19 35 V1&A-MC COD 
RD3. Bdk 3376. Hitobrfg. Pa 19526 <215^562.32491, 



STEREO CABINET Special tojtWf-R - widh as HsIuthj- 

toedad w «ei taaese^e a vibruion *n» dn^n id 

prowd© aupu^or Mwnrt. and jl winng dMigrsm - fnM llVti tebirwt 
■r> e CiiSA of KS tlwh. Our Akii^ nlkma you In altar to# ram^n- 
hcmis *n hi reijiiKlwire in yrjur hgra» $nc-pa§# inslfuiefi*^ frSiv 
ual oui’^e* wlh 1i¥D InyrHj* it'd dn-Riq-n RhitnK thijl n#bp 

lh# jw* sdmfM# PL-tftft $10.00 Send dtonr to: PupAs? 
MrMihanieR. flna lOll Radm CHy SfAlMin. V«i.. N.Y., 
10101 



HOME BUILDING & REMODELI NQ 



tEARN Id build ywr -own derma 5* us 76 V Driuli GhjthU 
PuMiing, Baa H7l3. Sfttkana. WA. 9921 4 



PLASTICS 



CUIOUTE UqytaPfetir,* Crystal Ueps -frjnrr.. For cagl- 
«g. enibfddfflg, OT^&ng. ^-bergtoasing; in ^i^Tr, laSHr&to 
res trail wwk. Rapraductf ybur dt j H+§'^ iwrlh fry' fttflK? ihrt’ii- 
rdPi. CfflSfog 32.00, CaStOuTE, Depl. 8.5D PM. 00- 591. 

IL 60Q90 



RUSTIC Hr i y :; All Si/e:! S&nAJI an* 'Ar^u- Fi*e 
C*l*k>g wrih PpMS, CatSAKsI TbU Free 1-8M-*5-aAKET.irt 
Calriwma l-fiXMa-SAKEl 



DO IT YOURSELF 



REPAIR VOuR OWN TV ... IT ■£ EA?r. Wrhc, RHdtfiuVI 
51E 3 SiSK WIB-C^ilk*, WAS9l^ 



PtRDJECTION TV . . . CdfrvENl fOisi TV to C*0*wM T tool 
SHCtur-e, Re^Ha comps r atJle Id ££.50Q projector* Tfltol 

coel UrM Ihspi 130.00 PLANS ANf> fi‘ LENS |1 S.« . 

il .iSt'qLpri intarmafon FREE. WsKrooufira- B*4. Wsuhingln^ 
OM iffl, PeknaylvTiffca 1AB77. C^feArd Orders £4 hh£. 
•521-Si 735-3g7fl 



AMA2ihkti WAT Eft POWERED PUMPS 1 Himfredt oF 
iiMj?: jnfk > Mmali»«v - Fnitaije E$i flfiOf: Qkfc Brbdk. H. 65521 



AT LAST- AnYDody a Guide 1b E&CV& AppLenc* Repair 
IHysSr-Htorf^ Cwm asplLfUtoes From disposal to relrig- 
eretor*. ^ AFrputt*Gv**.P.Q lfiS^-P MPrtie&e 
OOS1401 



WlTAffTStfl-EWALK - S+S ttoys 15' - Ifl" nounflor square 
ftpfa Stepp* nffatonw. |H'!KI li" wz^il ito&mrx wrantad Fra* 
anuria. PATRICO. Dt aw- SPftA. FrAnirt, OK 74B44. 



BUILD jtouffMlF saw Sh.Vfw-nd matfii ne Shaifleie. Bo* 
5004. San e^natoiPib. CA ?24*2~ 



UPHOLfrTERWG SUPFUIS Si 00 1 st Pncw Vsmtr 
P-nri.ic-K Eton Sf4P UiEhrup ViJirig#. Men 4fl07fr056£ 



TIRED ol paying tor c lagged dr-ama? Do a yourseir tor fast 

jmwis *rth prodirfiE ftcHn your Mem* panl?v 12.W 

kCLSO, p O 004 700743. Tyts*. OK, 741 70 



FREE! I tarns Bu£ddr-R^ modeler hn*:>entfr* Learn. Save. 
Bidder. a*. 731 . saMft Barbara Ca. 93 HE 



3567 CATALOGS n^d Gsscrttod 
kiijicL 1 ' tar everylmn^ FREE :fcl;nl!; Wn!* nbw tailEbp 
Dir#fflfliy. Bdx ?364 P4. Chula U.&ll CA 9201 2- 1364 

COMPLETE ib-Gr^JundS^imrrirfi^ P&iii K-te Li 595 00 
Ff PC ^ r acPy^ and Pnc* SU^n^n. i^Ol ftyr^cerf J Ifigrlh 
Lrtlle R-: 72HS 



BELT BUCKLES \Qt CH19- Of fllfcfiei. aoeoaHf bugles, 
jewfllry nK^ling*. «cu1 Bton&s. atocL WFvotosai^ coto- 

lop Ewiffl top.. §00' 7 101h Slrp^t Wh^nlland. 

Wyoming &22G1 



SAVE go parta lor La^rvfiowsca. *Ab(tshaa. Aarta. Ch*^- 
sa.**. Small TMOOSANDS OF PARTS. E^nd S30O 

For Catolcg 5av-Qn. Parts. P-O Bot SJi. Sdmarvaa, Mim 
CB14S 



REFAIfl YOUfl OWN TV. . . Wr4e. Ca IbOP-S. SOT Mill 
Cklfimfia. TX 7t442 



^406 Calaiogs i-ilez and OascTib ud Souxi^tar E'ltsryUlin^ 
■ihaqn'-dble 54. DO AMU’HffkKf Bfur 670-F. FAjCla*. CA 
8AB30. 



ILECTfiOPLATInfiS. tonplto4 amMsur* Injttwcw All 
melah EiiKTrcylii'H 1 Triiliillir norLTekil-c 'mth J-l 1 96 Dfltaili 

Iffie. BO* 95-F3 FaflCh Bliy. ftor^ 52906. 



TELEPROHESr Easy nsraiiai^n ^kpb wl DISCOUNT 
^jmpcim«r1 C4Hflta® 53-00 Signal ftpseg/Ui. fen P4. 

JUtrtrty. Miw Vbdf 12206 

MOW TO PUriTT lOtaT*! W*d*wa ■ 11* Easy Way 8 Outae 
Wfrtwn a 9 d IMuatifii&trby O SSOT to 

W>yid&wS OfWr, QGs 3044, 0CISKL CT MO SO. 



SAVir Oo ypur pwn fHy rnt^ntj S^ind tor rjjm&yvtrwr z 
gutflr CoTfileln iriSImtlrfris u j-a^'ans phalcigrafYis Ibr :i'< 

fobs Qhly 54.96 O. CTffttSTEN. IDOTT Afflheffll ^322. Sih*- 
Spi>«g. MO 20W® 



1«U CATALOGS EuWy Sufruc^ iTugnjLr>j'!' Mjt,- 
FREE 1 oifedb^ J4D0 ' Catak^i. Oata^e 7914-^. 
Sprmgtapld Spnfi^ietiCf. VA 

2D03 C*i*ktga Idled, ^omst tar Anyltiing 1 $4--9£. 
Oitoctory. B OK Mama. Geoc^sa 3031 4 



ARTS, CRAFTS, SUPPLIES 



“OElTiHG trades? m Stained GltM" £1.00. WAtihecneto 
Bern £065 f, Hsiwyaf, Mass. 02338 



STAiNtB CLASS SUPPLIES;- EKtlTING SUPER CAT A 
LDG^PM 50.00. CORAH-aHOLCt INDUSTRIES, 500 t 
SECOND, BOSTON, MA 921 2T. 



STAMtED OLASSSUPPUEStonpMs Cdtaiag 52 DO |ie- 
iiindaWs? Sjnfhirwj GiflHTHOfhs. 3690 Hadem Dept CT. 

0 utl.it' NY 14^16 



LEAD SOLDIER MOLDS, &»« C:.-.l, WWII Cannon 
Famzsy. ilkisP-.jl'-.: 1 Brochiirn £l 00 iFtoLirdaLKi’ 1 Punkvns. 
Cahtod. TJf 77637 



LEATHEHCRAFT Supplies [~aiald$ S5 00 tr£lundAle|i. 
totor-LS 1»9 75N. Shuman. T. 75W0 



MET AL Priirf Frnnw^ l^r^nurYl Otoer HKJh Odd 1 

by KfeCal PilIwc FiaruBM. Curiam CjI Al Cauls- Ataul 1 l Ol 
Raw-1 Fk«& Bend 52 00 For calato^ Anti Mucking Sem 
p(K Aman^Bil frarr.i? OtMP^dliOn. 1J40A- TomahaAm Otive. 
MaymQfi Ohin 43 ! .i.T T 



CLOCKS. Ouadz tnHeny nom 52 50 Cetelog 

Si- OO Ctocks. RwiP 3. ftr- 94EP. F^wlh. MS 

POUR HISTORIC PATENT DRAWINGS B'? ?T aged 
parrhlm^i yrmh. tPotenls. al Rell. Edisnn Wrigltl fcos 
MeCaimtckj Send Si2 50 Id: SfiebiaHy Parlrrifls, P.Q L:-::.r 
5192. ^fl-iglon VA £2205 



MOLD MAKER COURSE .Jniquer Leern Oy S^ing Video 
Tanas. Hdm Tc Mate Molds To Caii Cera mt. Pluonta. TIck- 
tor. Fibr|ip!flS4. townerttf Orriflman(5 5A>kJ5. 131D9 

AlH . RKHrMt. MO £O0M 

START A SUCCESSFUL AIRBRUSH T-SHlRT BUSI- 
NESS: Fgr VelLubkt Time Mpn^y Sawing lrrii>m^lh>n, •ygfid 
S 2. 06 P4dney Oidei pluu £2.00 ixM&iqi- faprey Designs by 
^0 Bos 141 17. Panama C^¥ Beath Ftanda3£407 
ALSO: Va^atoH Air^ySh Ink tor (lie Ptotoutonal "-Shul 
Paminr 1b at. 56 60. Credrl Cads PfM ?34-lSlMl 



CLOCK WORKS, Wood clo ck blanks rockhouarj $yppliTO. 
CK* bueklea. tu! SI frnci;. Mr: Wholesale calatag 25fi EtaiKile 
Core . 606 1 ? IDth SlrML Wheatland. W P nnnny 62201 



MAGIC MtCPO CLAT. Fun lb- II* whbkr lamay Cam^eto 
W M 98 . Saner Day ‘Markeliny Be? 62 EA 4 C. BeHewtori. 
tone £2tt2 



CARTOONING, COMMERCIAL ARTS, 
SrGN PAINTING 



CARTOON F dr Fun ind Manny 1111 Friies booftot 11 ' Cartoons, 
9 om 4D6HA. Ctolrnt. MctirflVt -16240 



SIGN FaiNing— Eaiy method FYee cmsuf^e. Kaurmewi 
Company. C^r^ttwn. Wi&Mdri 65023 



Sign fainting books- nor^ie in* Muiwcwxi 

PPBijlhtng. 3fr«>C W«1 Rn? St Ldi^. Wa- 63106 



55 LESSON caruxinriiij {tour^e. Caitoorrsl'a Maga^n*. 
I?alh J4.00 HarlmEW ftgic 30J6?. L-nwl^ Nfltafawa 
66503-0367 



MODERN toldomng tayghl by from Wrrle tor 'it* bro- 
chure CerldPneiAr^to Bw> 263 *7 Brenlard Gann 06405 



MODELS, MODELS SUPPLIES 



RADIO CONTROL- Avplnncs, Basis H (tittup tip nf. Sup- 
p**s. 0^ Di scowi I Catoto# 16.00 (Helrfidalilei 
Sy^ly. ?l 6*. MonlflOinerv AL. 36107 



Ntwl "TECHNICS OF Step s#ORIiUJNCr i3£ papea. 
lOO phetos- 50*talailed q^jwmg^ JUW -HANDBOOK Of 
SHIP MODELLING" £56 pagn 27$ .ll^rg^n$ $l£9£ 
"SLHLCHNG MODEL flAILWATS' 144 mj**. ^70 pKnas 
|l4pfr ' fi.llPLE MODEL LOCOMOTIVE BUfiLOIMG" 26B 
pages I00phato3 $1 7 0! ; . Fpstoati Circiaar hot*y 

hdbks Eharhbnd EnleipnAits. Depl PM'!], BpE 5^-7, Alijinn^'i.w 
Bay. NY 13607 



‘^fORKtMG STEAM MODELS Krl, seady tomn Tractor*. 
LMOtocAf^es Limouau* Tiueii Engine Stesrtti 

Snn^ 54.95- Gowreti Cir-cutor. Pncet 51 00 totondabie vote* 

Largs ipsrastolE OianXKXi Enterprisfla. Ctopl PiAA 0 Ci«. 537. 
Ato^andria Bay, Nv 13607 Phene. 613-47B1771 



PWNO. CIVIL WAR Model CJUtifdH Pans. CtfaJog SI .00. 
G?*en RMW^. Ba> 6W, TJir Flp- 3257^1 



MODEL PLANE A £re$ higpnr nr radio cgnttoiled TrrtoP! that 
llrfrldnCti?. llpaCte-fYil-'ixIiL'i rCafruM, 1 pegnFay^ouEarta a 
fliftrah hsi we miiwled B-IZTis 1349 Bend \o Popular 
MseJ^nKst. B&i 10S4 flpdio Crty Stotton. N^sv York. N.Y. 
1B101 



MAG It TRICKS , JOKES , 
VENTRILOQUISM 



PROFESSIONAL Ma§£> Huge tmnog over 1,000 Ir^s 
stto tstK^t 12 50 Her«- Lee b Map* Faetafy, Dest. PM4 24 
Lincoln Slreei. floaton. SAassjchueefcs 021 11 



LEARN VENTRILOQUISM 1 Gudenleed toe^utton. Sop- 
ErinstL, DUMMIES. IntomrMion Free- 1 Mlhetf Sd^ 4as-p^. 
utnetoft, CbtaiArie- KUfiO. 



FREE! Wirlds LrAjing Nrtft,etlty Cfltototf 1600 
TlH^.i, Sb*rtae. Sptuta htaJ^Hdi. Jdhrw^n- ^rrsth C 6010. Ml 
OemepB. Ml 45041 



HOBBIES A COLLECTIONS 



MILITARY Medals CeEatague S04 Yearly SUd^c^pt^sn 
14.50. Ventoh. 1367PM S BAldwr* *IY 115IQ 

MUJTAFY PATCHES Large C a ta too~sT. D oT^e LY kia£He| 
Guinry, Bru 7001 l^FM. Tylsa. Oda F41 7Q 

ATT E Mil ON; VOURCHOICE 4' OESIC FUMljnitod 

Nalion* tounlnes-. 5««s. HwItxKiai. Amned Fwcaa 12 rw 
S'iOn deLwed Morning Gtoiy ftod StK*- C. No. 
Canway N H. DH&ft 



DECALS, EMBLEMS, PATCHES 



Lmmli-.mS, EmfrQiftr'rt-rour fh-^kjn lm Minmum. 

■"rerr Calataq wrlh Pncns. fsouEhcm Frrtotonn. Brit 0P. Toa?1 
NC 27049 



QUAflAftTiiD Lowetl Emblem Puce* 1 Free Gaiatotfue. 
Sl«5(i. SIP Jane. NYC ISWI4 ^2121923-2293 



CUSTOM rM PRINTED CAPS We? prYnl imyttiing 1 No ™- 

4THjr*li h Fide BnXhure. Custom Cep Qb , Bin J-llC. 

Westowator. Md. 21157 



BUMPER Ehrker^ $> 50 Wil. KiiugfUy B^Mhone OTKJ 
J4 F Enterpiise. P.Q Boa 157 CMwsqn. Michi-gBri *ftfrl7 



ANTIQUES^ REUCS r INDIAN GOODS A 
CURIOS 



FREE LiSl la Eianc-iiM Calleictar^ '10.000 -Indian ArtHafla. 
Pols. Speara. A«es. Bu-,abe*ah. Caddo Tredstaj, Bai 
669. Mtirtnaeaboro. AR 71950 

ARAOWHEAD^ Si« SO Dor Utontii^ai^n C«u<to SB 51 
ArT^tmls Liswl 40 C. SecnxEs, Bcii B. Dna^Rld. MO 64 74 1 



STAMP COLLECTING 



S0 VEARS Did ifflwm dirterei^ Unrlf-r? rjv& Irtty 

ySArS bid 25b with auiprovSi v Janbn. Bbx Cll-P, Nirn 
Rochelle NawYo-h 1D504 



FOREICili Stomps' Write TwMy tar AffMTA-eii 1 GemM-paif 

Boi 2603, VrQina H-'i^rh UA 2Mh$ 

1.000 tfhwen 1 WcrW - nOQ diltoreoc Mosgcthan beauinb 
S1-OT Apprg^ffi ADULTS 0«L^ Gdupe. Bus 132SFMB 
Ettrjbelhtafi Tennev^a^ 37643 



SURPLUS wbrtl w4« pnbi halF topfll |10 00 

Otonncr. Bor 14621 Baton F teuge. La. 7MSlft 

FRg£ Slan^VMh Approvals. Greenlatto Coin. 439D West 
Lbdmis Grwnhild. Ws 53A20 



FREE WiK-hJ*^ Pjir 4 ei Penny eppid^aia Froohlch. 

Dr drwih. 9bflA. Mdrtdn Grbvc, IL 60063 



UNITED Ndlior^ 3 torngiiele Mint $#{$ SSd, Af^rovQto 
CorneMa pOb 1509-M. Lake Pteckl. Ftanda 33552 



BREATHTAKING Beau Id ill. B3 Difleiiem jfiAt Mbrtdbb pic- 
torials mo tot^es oniy 5: -50 *rffi mini tdPi^te sen 

epprgMiMs Pegtsda- fei i 3 £P felney. 0 *ito 4 & 3 SS 

FRE6*U S DiscdyMCetatosoe Sheaen. Bm 547B. Nofli 

M.jm Fla. 33l6l 



WOHLD WCe .“?tom|7r. mypntod in bodtah rvt eporgyiRJ 2c 

a^s up tbuSt Stamp company, fo Ek-« idsp 

Janice. N.Y H431 



50 different ow u.s &eh«en ibsi and 1939 ■ 11 cm. 

Ed Pipush, +23 Shepard. iAansfcelt!. Ohio 44fD7. 



BARGAIN 109 Wdftd-wide Slampe 25 * Ouakty Appry^ais 
R Pdr^if- Rba 143, Watsl B?dtAl.iYq WJV 01$!*! 



FflpESuffpn^tCdllpdtan GfflJto. BdH 2*30. 

Petalurna, CA ^953 



ISO DtfferunL U.S. £5c, AffrnvA- Brpfley. Box 4£5R, 
MDlufh&ft VA 23113 



■ INVERTED ERRORS ■ Orfwm UwlM SletoB. S&c 
w4l* Oppto^lS. Lwly. P.D. Eki» Silvijtr MO 

2 O 037 



101 La'qt P^7H>n4ls 50 e ifthen ^eauefennp wbctldwKto 
apprawtoj Eton 41, P.Q- &0K 2^0244. OflllBS. TX 752H. 



300 IfttortawKto 50* iy apiKotas appfeoar^s Send iwMy J. 
MARTIN. P G6 £45. Nt?* Vart!. NY 10023 



CANADA. 50 tMlHenl 25?. Appvbvlli. QntoJtay. Bpi 1-C. 

Sarnfca. Otarve CefidPs N 77 



40 HUS0tA ^grto^de Apj3f(?v0IB. BirnNI. 3525 mm 
L-jnni Su'lc- 165-P, Ap^tin Texas 76TS3 

US bCOIfimentalfMrve frteto btacfca of 30 mta; Lunmi:nyirn: 
tiyes SI .00! Appmyaji, Gordon Dawtaon. Nol^offta, FL 
3343S 



{Continued bit next p*g«) 



POPUiAft MECHANICS - APfilL 



STAMP COLLECTING 

tConjlJHFfj) irpjn pPMggjg p«gti 

QNE!Tv*n T nn^r 1 T i: il rVarnp A^ni^vill 1 HfrgdrdlfiU Cil- 
|fo0. KkMfor, 4-1 £4 SJrtd, Sm Dritqo, CA. 92105 



$5 HTEftChT Qy US. Ramins Stamps n cm: 
tfHmcbOTlgi Stamps, to Mnr^iie^J, Q\ua *4607 



FREE. dirtt With First F-urdvas* U 5 Appro^att a rip Warn 
Use S^vace- ?fld Inr Handling TSw® Sl«rrp tobqutf P O. to 

4»,M»Iikh'.*IJ. 07^0 



SCANDINAVIA. Approvals. Z & And Up frobP Hr.:- 4? I ft. 
^mnsS.C* S1(W 



BARGAIN » 1 Mh t£lJbg' GaiPL. 71 ES 

MaflC^ri. IL 61935 



OLD U & Afjp'gv.iln Jp rvjrh 0 iccur' Approvals. P O, 
Do* l4S, Tu,jriij;i CA. 3M42 



Fft EE U.S. Sfll AiJC^aSfr KiUJeprpnd. Bos *M7, 

Sams C^rs. Cpiitg™ 



WOW! 50 AH PlteteM Ga^many 25c 1 Su^er poiteonon qF 

gerHJine Germany C<Ynm#moratiires, Airmail*. 

*-ngh yAlijfis Fri» Big Ca&idog. AIec, ima sLsinps liorti Qu* 
appeal sBfwoe Buy «naa you like, Ra turn feasance iY&fiqxfa! 
Send 25c &sda>i c fhwk ycua JifrwBfew-n Stafnp Go.. ttepl 
MEfM. Jamesto¥*n. NV UTfti 



FREE 50 U.S. Cd^rtfigfil Bffll lOB-PM. 

Htomsv4te. KV 42240 



COLLECTOR ITEMS - 4V.SJ J10O0. Jfi.OD, T1.B0 B*i 
Siiv^rC^tHic^ifaHspandAEiidl. V#yRARE, dated bat*. la/ as 
W.W IL Ortv S» 00 £n serfs on*y. Jj.DQ tuttg IU £ t R ARt |T^ 
Mdneyj-Fi*H&pg«di*tei QT\tf inch U-S- prpof* rinly 

ng C O-P-'f- Clwsr.M. nfrtnv driterri payable Id. LEHEYWARD 
FAIR & Cg.. Mam Office Federal Square. P.O. to. !W 
Newark NJ. Q?lQi I20l| 



m DIFFERENT WnddimM Pack*! 25e wrlh peswm 
Approvals Donald Aier . Ho* 217. WaterviRe, ME MWi 



45 DIFFERENT US- AJWUU U.«Q. ™t *l5« 
Eb*r^S. to 221 9, Nepli. "W3 Cfly. N J. D7753 



iZ-P0 Uuys (Ifl-Oo tatflfoS woradifc'HjB IT lUTt Hifls wfwn 
r mq i j n- :,1 1 r< j ■ppp-fiv.JIji CnppAr, Hut 10455P. ElfttwCtid, CT 

ceiio 



vent OM> USED U S. e*CtWJONAE VALUES FOR 
ADULT COLLECTORS! YOU'LL LOVE THESE SURPRIS- 
INGLY CHEAT APPROVALS STRICTLY UNBEATABLE 1 
^INTRODUCTORY SPECIAL: IS* DISCOUNT, FIRST Sf‘ 
LECTION}. KEWTWAY, BOA M«1P. KENTWOOD. 
HKHKUN 



FREEE 25 Suhifrflv piiltOnL*. tAwp iwjeslmg apcfO-A'S 
Newiw* Stamp Co.. Bo* 5*9 Arcadia. IN 



u.s, super taviRS' sensational. AFfORDASLf. 

APPROVALS fflfi ADULTS SCARCER OLD TIMERS. 
SMALL FAULTS. COLLECTORS LOVE TTiESE BAR- 
GAINS. {ASK TOW SPECIAL WCOBNT. FtRST 
SELCCTWMS RtVEWTOWNL ROX t$» r ADA, MICHIGAN 
49U1. 



FftfeB 100 CflnicNl i¥flh -ngi.flst gi W&kl VY#^ Appr-Civtfa. 

BniirL P-O- So* IA0 7, San Matud. C*H1 &4402 



4 FOREAH seta <?+,■ 10c ApcMDVBis n G Spiff. ©c« 
l«a-M. Jpmm».N.V. T14J1 



ISRAEL H 5 OAwent tte ApfKWiis 5am ®ga 

m Oilr^ Florida 33444 



"WHOLESALE ■’ U.S. -Fwwgn PncMM and car^tog Fi^ 1 
Evmvtfing iGuBran4Md. No- Apw« 1* S^vnaipPiir, Bcul iMO, 
Qraral Rftp*^. Micmgiin 4flW1 



Paintings ■ a Own bhudh icn ■ 

App™*. Ma^idfeJ. BO- 13WM Atom GA. -30324. 



COLLECT Canada 1 SMv paehiH #iih lippimAt?. 
a-Larteiv Sosrdrnan. \M^ V#fy. Yiprk 1*71* 



100 LARGE TOPICAL STtAUPS 25f Whlfi rwfftinfl 
innnlt J.C. P*™, PQ& 3041. Wfinch««. Virgi om 
2»i 

COIWI. TOKtHi, tUHMWCY ~ 

FIVE &tfwwrt Lawny Ha*S NieHtrfE £?.0C, O^n inb Fnw 
Sa'ircn, fODS UnM(L Jomwit Oty. Tflnrw^t 37£01 



PHOTOS 4 PHOTO SUPPLIES 



PHOTOGRAPHY'S F^war Pioduda AT NilknaiY Kwwn 
k>w tflMI a jm-tH ElHlP yf3fc «a 1IPS4- Fww Cpla- 

tog Nofltwn*. JSOSSmit! KflipmwsgC, Michgan 

49006. Since 1957 



206 POPULAR MECHANO ‘ APPJl 1985 



WE TRANSFER T-sur AOjym To YfdaoTppe PhtMi&s. isieg- 

Mpii ftifertiHgligyi A m Mffng PacM*g» iZ.Cffi 
Rh-'l •idifd LHjiitiU: Firal Ofdei VsdeD TismEtaf P.Q Bg« 
W2ffi, Tarriqa. FL 33690 



PLAYS, SONGSJWANUSCniPTS 



FREE ScwmwRJuifq Bcdh Top R«cfds. Sok 

23§to5PM, Mash m 1 1* , TM 37202 



M USIC INSTWUCTIO Ptf S 4 IMiTHUMEWTS 

ACCORDIONS, HEW. USED Etocinc, riMlrDmo. Com- 
vo-9. r-oncenjim?. Sutton Boses. Honn^f we &w. 

Trim E-qai^ftflif R4pV TgiW, 5UV«?irt EifcfMiflW. iFDfl^- 
«S Litvite CM lu W«tt ky Bf0ClW«i. MaiWnAr?l And 
Visa Aaspted CASTplLlONE ACCOHEHAN. 12644 E. 7 
LWe. OMrcR. Ml majS. 3t>S2?-l5flS 



VIOUN, GUITAP. ^1t. iTWlung fnaWfiaft. ^KffSOrtffSi. 
booHi. C^ang. Jl.OO. lm*niplknN LUlhriar? Supply &PK 
&S0397, Tiiaa. OK 7415i 



INSTRUMENT Ms' BiAd Appaia^dni-end to-imen^d dut- 

ternoB. nundDhnfl: hflrpe. ttarp5idlidr-*S. Frw 

CF14*30 PM Hughes, 4*«3 Wffl Mvi. Dfnv^r, CO 9&S&S 



INTERNATIONAL VIOLIN COMPANY. GataHjg tor h-h^j 
ruedt d%aHara, renwimrs. Imponed- toiw»wd. toota, vammhes, 

Pins. S5flnp. M3#fi Ewpnn ;nsbume^tB.. 

bqw^ pggf3*tf*isjlir end gurla-" ^n* C«1»«?gSl^0 

i«aud *4 10^ diL^ixinl 0«pl CaP, 4025 W. 

Biehfftiera AvE . Bilbr^lOfS. Md 21 215. 



PIANOS, PLAYERS. PUMP ORGANS. ftrttirW and i*pfljr. 
Ga1aidg(V 'Mm-To" tew^s. Js P0(ruJ4indifl&i#i VrelaiPutu. 
VesCgJ II, ttww YarA i3n.f:U 



TRAVEL C&ito F *b under irptana s^an Piina £25. Cwi- 
piete uisirnne'K S4P5 Kx?s availitoto Trevwto. Bon: 3*4e*. 
B«iWBda.UOSOeiT 



baGPipES 3*S *nd up- umwiw. M17 Cmrm, 
MoBdien*, FL 3»D1 



ELECTRIFY FlAyer Finm. Pcimp Or§ans Ouniy. In*x- 
wAiv L«* SiNnr Suci«cn VMte: Les Ml*c. P.O. 

Soi Wr, Cfeilvar, Oregon: 97734 



ACCORDION T-rsp Qr^^d* cordovOK. EJ-jy Dirert Tr-frrwae- 
dc-y* Dracourria, Trades M&&p led Fra* lYd&tejrit PM. 
A^drdron-0 -^ama. 1£ WtFl tVth Slr^L Nfl*< YorK. NY 
10011 



SEIJIMFnCWtM^itfT 



RELIGIOUS D'^Kfl jI-ui:*». Ap E&pm dfendflim-afcdns. Liit. 
aampto truttatia, TTw Etortn Conwnapdmirrti - (2.75. 
Jerwmah Tjaciate Service. M7. fltch&antf. WA -3S352 



EPUCATIOAI A IWSTITUCTIONI 

WELDING TRAINING 

SKS-LL5 la^ghl using ats ^&dirg pnK«u«a on piaie 

<md pip?. MLuic^fy *« tPT^ sp^frt m gupfirviss^ wpi^-Tg pf*p 
itta.eifln-dreiri Kh«l. liv vete^i. At-^ed- 

sad nwrF?btf NATfS. Wnti lor «chs»J Wlafla. course seiwd- 
U* HOBART SCHOOL OF WEL&hG TECHNOLOGY, fito* 
M-S5. Trpy, pH 45373. 



LEARN Aiid&d Pf AwtkA. ntfciyida 1i*wa. eqjjpinarii 1 Pure 
dMMcfl* Draw PM^IW. w*» Msmko ^346 



LEARN Ss^^Mic^i^cfrpiinng. A ptolMstft* T^de ift&y 
id mzm, FriM* durails Suwny CdrttW. 1i7 FR. Rnd-i*i?, GA 
31D7H. 



EXTENSKMi And Pdd'Gredgum Awpi* ir> Ptite^phy. 
Al. StonCt Bolari." Mtjdiciryj Humwpiii'l'v ^wJip'ki a rj d 
o4Iwfi K) Cur^jie r irea caii*naii j: M -i0tijrvjjbT*;i 

flegisr&ar, Colfga pi T*?fin?AlOY. MigMNId U#n*^iU, 

5ju 4* England. 



FREE L-a.la.-jq. Learr Aac^nwrirg Naa^viiit Alc 1 k.ti 
StnuOi.. BO^ 190. U^iencsburg Tin : ir^i>Hi 3R4&4 



i FFtCTTYE WEAKMO, NOME StUdY. FREE DETAILS 
pgw SfWAH,. Dmr- PM4, to is «. BtowiiWdL H J. 07003 



CnTOTIAn &B.-WC* Ccnys* i3dto. Pray^w AsreHy 
trtpmitanai, B*. 1005-1. Ph«™„ Ari^ 



WANT Wbm-^ PtiwadLi New toll, tonr* R^rh Frnrn 
Ouleal." Fr» frochLre. BH Enborr^iwa. 125 W FarregUI, 
Dak fldga. TNl 37 ft3Q 



DEGREE STUDIES OFF CAMPUS LAW SCHOOL 
OUALlPY f&r CA Bar &acnwjr's. mister's. (Joclorate in Dmsi- 
nm%. unginffrng. ^fftth a*mic* n^riff^fTwsnl and Pi*fe 
AWWiNlrAtoi. Propara lor CPA CMA, CFA arttf CIA papfF# 
In •ftgkmrlng, £.S.T and F.E. mam* tw wert. scf?an- 
*r*» Spiled UrwurTHly, 3tS Ne ©nwg Av#., M-6 

Pasadena. CA 01 !Q7. Motidftel InlarnaEon Line 
S13-T9S43SB. 



LEARN SAFE LOCK SEVWIQHG 
NOME Mudy SKVfig Ti-t! LcKKs-nrth nduilry For L>.xir 30 
Fr« Bmetture L-ot«{inftslerft Sd^serf. SOBS n&twM 
Rd Ni^pawlip KY 4MM 



BLACKJACK. Easily iBamea sfrartegy 12.00. 

FwmnlUr Od* 3^4. Fair limn, N J 0?4^0. 



LEARN GUN REPAIR 

AT hone tfi bme. SmdhN iaob, triam v*vg 

n. tnduiifd ftpenedHtd VAfli s^sved sow* 1640. C&d 
rust W'0344- pr Wtt? T4om Tqr Fr«i fa^ ; ' SiAh^em SchGdtt, 
OfL-r MC45. 253R N 9m £l., Phzema. A7 1^00 



0i A PARALiOAL 

HANDLE Y0w Qwh AWflir?, A«r«|itnf Alforwy 

InstmelMf,. home SLdy. FREE CATALOG, tosfterr. Gerow 
inabhiM- Offfietef 45P^-2150. Boca Raton, FL 30427. (305] 
3U-25U 



BECOME A SPECIALIST TECHNICIAN 
FREE CATALOG btS 2W d^eitni Lqrm=poi-dr"La 

Hjyrwe Grflrwjn Z03A Adel*sffie SihnbI WhI, 

TD'cmlD Ci-ana 1 6C!tJ 2fiH 1 1 £l 



DiffeOTlVI iropung hoiTte-study pragrwiL Fr*t 

bOfi to 191 p^4. Hjpcrwr. Masa 02339 



PREPARE 

TO toner hard!* yeur hnirwH. povtcaJ and sociAl 
ntoj. Tto Btodt^lOna tow! pi Law Kh rrwl VW low twinp 
d*«TUnd Ilo afrfttHR a Wrttury. Inlor'nalinn PO to 
7K90SF1U. Oa&as, rawaa 753T&' 



TEHMPAPEfi CATALOG 

3CC P»jm— 15,27* papers available .Runh J2 (K 
RESEARCH. ii322 Idaho, a 206Fw. Los AngdiM, 90026. 

(* 1 3) 477 . 9 m 



uwvERsny degrees bt mails 

ACCfitaTiEB Buttalors, Masters, Ph.&a . Fra* nvutog 

dfflM*. CpgnMtinfl, 3l7-PilV4 TuaU^. CaStornii- S26S0. 



OeSwQN STRESS CALCULATIONS MADE EASY, 

" YOUR T^ £*cj?ikmq« R&COg?iltton' 

DafiigiWte MA4U^. boh 10730, to rtfcJAN, AZ JHK 



UNIVERSITY DCGRECS St SPECIAL EVALUATION 
OF EXISTING Jnb Cxpeiancn F djearon. AqhiAvemenl 
Fish. \pmwtTAPt*. Cm £B14-fl63- -79 ' | Or W/idr Sqk 
1 jTSS -tfl. Cdlurrtbua. OH 43213 



J^TiGAB TURBINE CAREERS 1 
ROMESTUDY eoursas ■ ihHtty, ffiaiwanattBO, avwNMil 
tstabluhed iBS7 AMERICAN JET SCHOOL Dapflrtmanl 
PM 4, Dii'bv . Mnniari |405l 3*t P1QO 



AUTOS UMEBTKJM 

SLEEP-leurn. -g ■■wadqLurltrs ■ Tapes, reoerds boaka G.gan 
tc uiatoq &«& Heae^rch Assodaitoi-. Boh 24P%A C*y rrpia. 
WwlHngton 9$S0l 



LOCKSMITlfWG, L^uvAfTaJ Sdbool d , Ddrr#fl4Kif- 

d*nrt end ShCp Tp*nng to flUHPU, ^crarne.nte, CA 
KH1 



NIGH SCHOOL OfPLOHA AT HOWL NO CUSSES. 
LOW CMt. ^iVm^tor rrpt Coil toil ted 1 600 229-560C <r 
■vrilft' Utennn SctoCJ. Df*tt ^50445. 050 E 5«h SL, 

Cl^*gd. IL ®S?7 



SJKR-MTELUUhCE Aro&nrsg nwthtiti Wttmf 
EKMP. to 1462. Gvnddrg, CA gir-sc 



JIM.OHMKW UNCLAIMED EOUCATlOHAL FINANCIAL 
ASStSTAMCf W^t sijppty W for wh«m you maNty. 
RESULTS GUARANTEED! Fto Info WHfo: FACT, 403 
Nasd Ftofid Ott8 EflSl. to 1 120 Watrfitef. Tr, K a = 77593 



PIANO TUNING PAYS 

PIANO tirfHng - Eteetrwse or^an «ftw»g. Laarr^d aaairy at 
Imjitw Fr»e bootitel. NHss tifyarfl Scfraof. P.0, to 20153. 
3ta*r¥Wi^ CA SSflK? 



UNrvERSirt OESaEESI 

ECONOMICAL tonVe for toMnn, Master * 
m* PteMifidLa tetufly- cCumSaN tr irdt^Mnckirfl sludy and 
Ws ■P’^pcri^-'ioa ctedflE Fhi# miorrrtettofi - ftfihAte- Oiwm-., 
M.D [HmrardL Pr**.d*m. CcAmUa P-c^ LWwa4y. Hi S 
Thud St., Dapl. 2ES4, San Rafael, CA 64901 . Tall Fri*- 
BOQ.2274311'9. GflMc fmft fl® 552-5522, w 415.459-1550. 



UNIVERSITY DEGAEEE BY MAIL 
ACCREDITED Miitera, PftOA. Fn* F*tlt 

fWttlod CkwfNN. to 4 7DW5. Tglia. OK 74147 



SCHOOLS 



WOULD WIDE COLLEGE gl In*; The gnp. 

MB^'SO'-yn. -'Wffritft lan?fSfl! Turn erron A^rutvitd Jgi W A 
Fr** ■mla.-jq. COL. GOFIDON E. TAYLOR, to 949 D*p\. 
IS. Mitiarl ZH'f 504fl ?. 515 423-5242, 



WHY NQT INVESTIGATE COMMERCIAL DEEP SEA DIV- 
ING AS TOUR CAREER? Our Graduates. am wwKptq ■wmid- 
^>da maKir^i iwceSenl moneY. Sand! for iree caJlaiog cortan- 
ing- doctaura. aede^tula. courea -DOine, r^pteyrnent sIb- 
t£fdHT! .‘nsSucIC'f qupJfeifcemg. pt-ggrim Mendknfe, Ikipml 
a m- stance la: ’Dwtifs 'rjitiluki ul Teurrii'-iik^ji , life . P.Q. Bai 
70312. Dtf#. PM Sseflte, Wfc 961 Q7 



EMPLOYMENT IN FORMATION 



SHIP’S, TOGS, CRUBE3HIPS, RNEPHAT? Mm* 
men- S' 5 OCD'S® ,006 Expenses prnd Wreck mpnlh, h amp 
EicfSsfiiwwe iihrteee4£A#y U.5. 112 CDirfrihei Fum 
s r eoatL Sor'd stamped erawetepe Manna- EmpTOymete. 0207. 
Oanlrtf. in 47 no 



X-RAY TECHNOLOGY ERpar^wd, leauised fedirara- 
£iat pives de-TO-*. Career ipiomkitron ClkTO $30Q Sam- a 
Bn***. Rl. C«T, 0*m. EDA. to $7250. Los AngoN*. CA 
90657 



WORK Wn-^r stem*. Gyar^siteeO impteymenl toeteJte 
U.00. n*w*n*i. Spa 401. UTOpTO, T**to 7MSA. 



STOf WORKING FOft PEANUTS iH.UO Si 00.000 

iJOtro in yaw* skill gr l«*d. fho company qxtLkLs gL ara.-ni^ti 
Sard Oeojpaaiim and $19.95 Leon HihtfllW. P O. to 573. 
A.F.H.. Kiiift Abc-jiar>7 AfOsse. Dhahran. Snydr Am^i 
3i«a 



VQu CAN GET JOSS, ynb*r Area ig Pag* ipphtei M&\ 
w-Usa, |ndud®ES VbmmG l^Hofrrt&s^mais^ Omaris $A£E 
Kar.1 1510 . *650 Ham. VAncd:r*cr. B.C VflG 2X9 



WORK irontH K0,006-KIO,0O6 oppn pi unities 1 For into 
c4i at7-en9-fl»ft Em. 24 



FT. LAUDERDALE, TAMPA, MIAMI Lplirti Syndpy ClAiN- 
EmjSteyTfranL Reel Eslalfiarld Pereoite! SodtefM 57 00 
Per t*y SflectiyCdiM.ftairilw* Satrap 37IHSYY 47 Gw*t. 
R. LAwtendflfe Ftentfs BSi* 



JOB OPPORTUNITIES IN SAUDI ARABIA I EVHilBnl pay 1 
GusSe pivn taste. S?M GUAfl ANTE EOF AAAHACG. to 
KMAD. Pod Alice. i C VON 2N0 



RDCKv MOUNTAIN EMPLOYMENT NiWSLiTTiRlI 

Cetefsdo. te3*m, Mgr!*^ WY^-ming 11 Currvnl gperwigs ■ All 
*pCupaligri' THEE INFORMATION?! 31 IS 

N. HamwM, C&C*MQ Sprm^s. CstofAdo 80M7. 
t-305-630 7476 K11Z. 



HELP WANTED 



OVERSEAS EmoAiyman; $?0.0l» ■ SM.OOO- - Fw* 
Revert' Cmpt-^T^nl Bas 19760-AD Ind-d'a^iii. \MiM\m 
46Z16. 



AUSTRALIA'S ELDOFtADOQUEENSLAND. f>Y* b 
ffievfr-ejMJflin§ owsedysirisa^ Oataiis. I^ee >-SAE anti SI ® (ar- 
maAl Joritfinan deSrvyn-. to 70-PM. 

Owansiflincl. Awtrrfia. 4iS3. 



overseas. U.S. Joes A^iisftia Jfiim^ad ^^jp<idwr^#s 
Wtt\q Ipr EfTfikTy^ri, 3&3t’H Gyff Stejrps, Aj^ 

36S42 



AUSTRALIA — Opanira^- w' Tap pqy 1 Tru^spcmaliijn 
p^ua WcntfwiAf HfflMifi. SZ.OO. JCtfwCrflif, Baa 66l E, CyprtSi. 
CA90M0. 



AUSTRALIA WANTS YOU? Jcte! B-g Pay! T^fidipt.-'taron 1 
HttTKlPwli - SE.W AUSTRALIAN 

IfljntMTIDML &>* 19^07-AD, W*SHiNOTOlL DC 
20096- 



POST OFFICE CLERK CARflIER TEST TUTOR rutetl 
iVi¥i rips Jr*? lacdmqyns lfl ^invp^ lams, S.O 60 quos-^rn 
a,nd ans#s^ Mpw, pnd wi^r+i la apph- 30 h pn the 
fl-'.am Sulistecran guardi/MfO. SeixJ 59.95, pbi 32.00 shd- 
pknn vid iwnang to NAtonsJ SM’-HeNp’ Pnfifesifte. P. O. Son 
157SL Dayto«i flwd- , OnBarnwga. TN. 37415. 



POU INVENTOnS 



PATENT AHD DEVELOP r M irmihro PM 

*nl Agnnl and Uon«U Tn^a^H>ia3 Enginatw faf 

FREE PATENT INFORMATION ErtH> Crnrtrf4« StlbAd Havt 
Richard L. Mpter, WaPteodd todii^i, 733 B- r Q*dv.aY 5 Smte 
»1* ■», ¥^< HV 10007- ^3125 



PATENT IT ECONOMICALLY I Fran Dntail!; N. H*rtAf, 
I-OOB FotkMk, fiwimond, VA E322& 



PROTECT TOUR INVENTIONS AND TRADEMARKS. 
Ragii»r*0 Paianii Aftofnay. FREE Praimkwy F4aw*, Bom 
MZPW, vmt&xL NT 1&546 



STCW^ Rx 5 ID TSI* government Will Protect Tour 
Sd^xn?f; gpii Patented ln4f^ma1iQ?i S4. F G^hiiii^. 
Hrveft^de Ask . MiK i L-aipi^g:J HV 11750 



tiONPHOFTT FourdaliPn hab^ .nv&ttoa. Widass rai^H cV 
servicsB. Free recaNFn^ tefrira. Pre« evaluatfCiri .Alli^ited 
wiweniQr-. Fcwndefiiofi, dbi-B kwa. CDto?atfa Spr/iga. CO 
mm. Of Oil i*0P-i#-5«tt 



PROTECT Y*ur IsWfittbD^ RKgijhnr^rl PAterrl Affl0*ftrty. 
Mspy Veai^Espersafca. &Z Fi*k IrMfcnduiaJ liiwftiaai'sPrkb" 
le-ms Gw SpecMi Cod&kJeraUDfl- Vsrv 
Ohpag&S Vlnle ter Frw mterniaLon. PftiU H. GflUfl^wr. ZM 
Cru.AlD'd *v*j . EvansHn, eiinwa &0&&1 



Sell tour ideas toubself' sk^ne revested' &g 

pra^^s? G^raniekd. Repdn iciia a*" S»nd 53.00. ld#as. Bdn 

17441, Middlp&yry. Ctjnn 0&7fi^ 



LEAHWhdw lfi42#lee yijvjr nivedlkn ter Mtekr lieera*- Fnea 
booktel dy&rws pracediK^a. loyally rales, requi:ertetes 
KeS5lpf Corpuraften, C-5-Fl. Frijm^rH. Our, 



DO T(Xf NEED MORE CUSTOMERS OH A NATIONAL 
OR INTERNATIONAL BASIS? Dw company -&p«*al^fi* 
qy^iclylCiCQfSingantf qiMlr1yir«g aer*yH Cu*lE>merB lor nkanjlBC- 
li^rara, marking imiyend l?,i 5 irTi™i^ gl «ll Sypcg. Fgr fucyrst 
fir&rr^arar. Mfrde tfi: N-P«n EnCaqpn^fly, 5^12 Qa*™" 
Artnue «S1Z. Nonh t4&Uyv*tbd. Cakkrma 91601 



GREAT RESOURCE &OOK0 FOfl INVENTORS! tes^- 
tettiw $3 60 pgytead CmTikk R^pgrt, 14| Hg^<ier Avt= a 
VtfVAira, Cali! 93001 



IHVENT0W1 Can you prcHri Snom your itfea^ Cal ia today 

r^.nrrt-ng I5i© t nrictrlir-g of your inup^tpgn, c *r<1u Igr ygu- hqn- 
infPrfMMri pflckkga. Ortr a LdK:idL © I ioroee AMEHICAM 
INVENTORS CORPORATION. 92 Sire^t. Dei>' PM 

WesHSiem. Ma^EiKTmrKjfis, Oi^ (4i3? 5&J-J753 incn Bk 
an Faffing service). A tee P*swl me<k#lMTg wmpfln^, grtces 
naiiwtvyida. 



REGISl^ftED PATEWT ATTORNET DC 

(aij^ud:,. Donate A Krtkeg Hingis. 41 4 Huogffter-P pr.va 

4tecVv*e, Ma^aite 20650 



AFF0HDA.&LE Patent PrctedHJO. to^iLye: Chao PateNa. 

Ml 3 frr^hlree, Whualra Maryln^iri MM 6 



INVENTORS BEWARE! Afraid Ol being rip^fel Dfl to da- 
caonm^yoyr teBasisel&re jimleclirg INBfn'-' Compete alt# ty 
Slop '40 r^qi? bock gr ;-nni ^,> j 71 h>tkf vqij tea prolts- 

v^r^J ^lemto dc*$- n $$4$6- A.I A.I., 3?66E. Quetp^way &■ 
Ternpe, AZ 65262 (602- B97-E0B0. 



PATEHT You/ IrwdflthMi YaufteW! KH $69,95 G>imrA^be*i! 
ftehne# EKammea-. 7400. Wasflinpllon. D.C. 2004-1 



INVENTIONS WANTED 



EARN ROYALTIES. NUPRQDU* PIT Efl NATIONAL 
1377 K STREET. 4 M3, WASHINGTON, DC 20005 



invention marketing, free information, rep- 

PCSENTlNG MANUFACTURER^ PMmfm. 77 FiAfon. ttX 
D^lrki, New Vd*k, NV HSM6 



INVENTORS: File# iAbrmetKYi OO dFtefir^ ynar in^rniym 
ter idle Kesatef Sam CwpwMkari, C-5-1W, FrefflttM, CJhiO 
434£0. 



IN-VINfORSl Haw# &n KfeaT- Don't hrew wm«t1o do? Call 
A W- b* IriK internHnn kh. Toh F-cl- 1-000 ywb 



REAL ESTATE ft FARM5 



WESTERN NOfl-m CAROLINA WauiSlin Acnme*. 
Fwfii, Cabin#. Homes. WaSeffrort Ffopehy. FREE B»a- 
ftuwf. Call Tgi'Fr**: 1 .&6iMM4lS4 ftefKMP Rg*% Irffl . 
PO to 619. Mu phy N.C 25906 



CALIFORNIA, idle. Acrugt. 540 Daw-: $40 KAcinlhly. to 
3S»i. La# r-^iea. 90035. 



REAL ESTATE FOR SALE Naw Spi .ng SuT.TNir Cafnlog 
ttieueanda or propertiM 6 pkAem! Send $2 tor poetuge- £ 
(uvteling. Fripg al any Idt^l iSrwted gl free MNfTED FARM 
AGEMCT, 612 -PM Wm 47m. KtAyAI CAy, UQ- t41lZ 



HAWAII AFFORDABLE LAND £ LIVING Inluimutan 

$3-0fr W-fietWa^ SRKBI. Kteau. Mawah 96749 



HUGE MORTGAGE??? If a TO W> fsur Irome or 

nvralPlri/ ufL^rly wrihoal hi^qt Tarlgagn pjymoMs Fgr 
«^pi«e details atnd $7.00 oe jh. lfibck « ntun«y cyd*r to 
H.C.R., & 316 -I AnTOtfie. Swte 1246. HfltHlon. Tm. 77092 



YOUR OWN FlfiM AND HUNT LAND 
LOW AS 529 00 ACHE— 550.00 DOWNI 
&E£? 4n?H irte game Od^vmum^rW *ep#ft mo*! 1 i?h 

Aha gama pw ^qUre mile. TITLE G UARAMTEE. BUY BACK 
GUARANTEE Bought flisu ESTATE UOU1DATK>H5 acrau 
Cen*Ki EASY PAYMENTS. Get your Free NOW't 

CANADIAN ESTATE LAND, PMC. 341 1 Ygnge Stmk. 
Suite M3, Tarunla, CMa-tc M4P 221. Phan* any ton* 
1-416-466-0*44 



P1ASTIC BAGS 



ttUNDREOS cri SvLas. Piun and L^wsa? jYTOesf 

sownedia^ dtfwy 1 Frw Cetetep Aaron Pn^k: SaTOa 
Ifr-HJD 94:h Lone ML Minreltealia, Mmn. 55434 TatUrce 
1-600-326-64*4. 



BUY rT WHOLESALE 



TOOLS, gad-jii. jtortlfy, &tf. SO'*-, OFF giAM caluiuy 
31.00. Samutl a to MB, D«4K#, WY *4043 



BUY Dinec" From HWfl *^h^. DtrliiiL: JIM AfiteOhy 
Cdlj«i. 56 W CtNiai 6te=f.. MirWjcH, N.Y. 11566 



EARN MONEY saHling flngs. jfwglry, ^pjc^ps. 
buy dii eel. im 'belD^ i-fiaar Ce'lurog $1.00 treTOnda&lfrj; 
Anne pm 90 OrtMtowfih AkS.. Wijw*.. R| 4HS» 



BELTS a<id Ekbkte. Cdihpfnte She tear helkra 

irLdutrfe. westerns etc. B*g,PreM5. Com- 

prere w! up. Cslal^ Si.oO. Atciyk Spec*albM. 6d^ 
NodPi Pyg«de€*g<?, fli i 



C-LOSEOUT Jewelrji 554 dDEero. iCafiatogi Z5c), Rovs-sisls, 

107- 163 l Dow. Arfcnflltro. MA 02i ?4 



WORLDWIDE BARGAINS . MlgMrLi - □i^S'lip — 

CHmkhji — Suqjiys — — -iStemped E'i^bIcsmi) 

Manets, to i?i7PM. Highiis-te. Ind. 4&3S&5- 



SMALL ENGINES, Pede Tools. Frta S>scourr1 Csrfatafl 
Engirro Wofte. to OT, Hcmto SwrfTM. MO 6&£«3 



CLCGIOI/TGI DrscotififE! Be^avi WfnVeialB! Freebiei 1 
EnfcH-nMiryi tTOmp. DON. to 20 1 Fwrdete. 

4ffi20. 



CHEAP MERCNAWtSCl WlroteMUe Saitera Cbft^rTOry. 
$z.00« Lurte. to 1017, .teck son Hgighls, HV 113?^ 



BELOW Whglgsiit Watetro?, Jp#elry. EkrotngiMcs, T qg&\ 
Piroeliw $1.00. Jflsieff?. to M$$P, Grwnvife NC S7M4 



aoa.wd BABSaING Bate* W7oTO53te Mirny FrW i,qu»- 
d^trong . CteMWIs. ■ -kte . Ste^k SArriptef; Fr» 

C-elaih Ba gLL r lhL"iC*ifK CtefTOrtijnilHji. Bdk 730-A Mr.lard 
MiCh^an 49423. 



MEN 5 HAIRPIECES ^TOUPEIS] WHOLESALE. 

HimiHon Brew art Comfwry. Depi. PM, 44 Marti Bet wi, 
Upland, CaH. 917B6 



ADVErrnsitJG agencies adv. ier. 
MAILING Utn 



FREE Msilrn^ Liet Camrlterten. Dtiails. GQC-HP. Bos 
1 10?. STOftft. FL 334S4. (3C5&34-5a&& 1 -^00-554-5479 



wowASE rom business potential i Cw maif 

orddf &IJ- P *«ra Um a?g GLi#r^r&t*d 3-ter-l -dGlrv^rEtete Frefi 
0“iuilb-F-kr-.L r SA5E m AH Erlarpr-sei. 1920 £. 32, 
DitcVesha. Oh. 7301 a 



FRESH H« M^cuder &DYf BS Srh^d REALLY 

PULLS. GL-ura.-iaoU daJwttfcbfe. Ruah SASE te fjrng 
Eolerpnieea. 238- Plrt NdrtelK, Beaten. 02124 



HAIL ORDER BUYERS LISTS. CungjtenxK? TO ZIP 
C <m OHUER- GUARANTEED DELIVERABLE I Far Bra- 
cfajr*. WRITE TO NEM ENTERPfUSEfl, tofli Lewwburg, 

PA. 17J37 



MAILOBDEFI BUY m LISTS GUARANTIED OEUVEfi- 
ABLi. SASE- 1013 C«]n 5s.. Warn-ii'isar*- 1 PA mt * 



MAiUNC L&Mi. 0,000 NqpM AdmirKBiratos. Grast 
SaNj 4 Peas pe^s Fiw Cal^iiag, HHPC. Saa £36. 

PA 16501 



FRESH. Jrof, .ftr-pc^ivig name kste Dl mwStMlSer tniyers. 
‘/dal CdlEkjKiri^a. Canipi-rariiod in iip code ntenr Peel and 
Suck labels Guaranteed dei'werab*e ■ For bedchuie run SASE 
It: Al Eaterfsrroefv to 40*. Papwafi. UT 647&1. 



MAILORDER NAHESII All Cate^Kro? CompuH«U*6 ov 
Ppei and Stick laJbth n ZIP CODE ORDEH r GUARANTEED- 
DEUVEllAI3Liit w m; Sartes PiMahmg Company. &n 
C!istf>el Vrew Uh*. Crtrvt Height. CA 956ii 



BUYERS LISTS. ZC order Feel, stKk Labels. SA5£ ter 
dfefAfc: Ntem* Slro^ing Ser™ ML. P.0, to 4124, 
tenfifiMW, CA 93539 



MAILORDER NAMES At CMiygnfi w ue*i and efick 
Labels. Fully CWftfhJlfUHld m zt* Code Order. Thtee p»pta 
will rtt^pgnd TO tlmosl fln^ bonalTOe Mailorder Otter' Guareri- 
ited Dellvttftihtj^ For M! details Raif name TO - PitTCkamte 
u#t*. ZC® Ffld Si . toerTOOidy. N.Y. 12,306 



POPULAR MECHANICS ■ APRIL !-?85 ZQ? 



BUSINESS SERVICES 



HAILD-HU-Lfl BUYERS LISTS C0rityhJriDnred Cm Peel And 
Sbcfc Ljibes Ztpcradt? Gutaenleed QelivecAbV? Free Sift- 
thurt feiM Mailing Serves*. P.U. Ekin S24, VAPCdurtr. 

IA',1 

Wwni tHwu 



RUBBER STAMPS 



HlIHBLH '-:i^i?ips 3 Imps $-1 06 Merton* tku 117. 
Cmnairnnsan, N.J Q&077 



BARCG lirpfj Fgundfte Tyw and Fli.4>tnji Stpmpn ^nEn 
IrxjiM 1 Wiiii Sf.-DQieFunKfabta an lint order 237 S Evrigrrun. 
Brns^uvrilei, SQlOfl 



FR££, hfiEer Piling lll^lrplp^ ^btarxhimp Brochures. 
Sharp Rirn line wkJmi xlamp, £4.49. Timn&v«ng Slirhpl. 
l2l2 Joseph. Ambler. Phi 190&2 



pmwm& PRESSES, RUBBER stamp 
OUTFITS 



PRINT FOR PROFIT ■ Earn e*1ra rtK>n*y. pi-flling P 0 M. 
ijTie. insphe* di rea horn ludiiHY Famoug -gmce 1B72 wrto 
lor I ree camtog and ymp^ in- he-say Goiriwiw- CM 
CT 06450 



TYPE l£* prnbng. Catalog Si 00 dedusibDie lsl &&& 
Quaker Ofy Type. H □. 3. 114. Honpy&fw*. PA 19J44 

PRINTING Pmxe-.x, ntrw and used sapplina. tial 50 £ 
Turfibeugh Fr^lerft SuWfy- MechaniCSfeu^ Facing 17*5 

COMPLETE Rubber Stamp OulUs. Supp^ft San - # d^ 
gllipcr^nil £4^1 Engraving Mps^ni^, WhpiA^ Calatag 
j! 00 Deductfcic- !il ar Glwnp s- ?2sStt N ’Marshlm^ Chic Apt} 
HH£2 



TYPE FoM® Hand Printing ^res^. Supples lH-P*gw- 
JQ -04 DodUtfibte- I itkE nrrtar. AmveType. 172QN MaialihehJ. 
Chn 60622 



PRINTING SUPPLIES 



OUlCK Cqpy ■■' -iq Ldw Pntfci. Wirte NBIti-rtwidti. 614 
Nortti Mot. Bloomington ^ivm fclTXH 



STAtH>NEftT N^WH P®fMins»iJ*d. Frp^ Inrcirmatan 
LQnqttvPtf Prt?4, Fort Jnlmnijn 13070 



GIFT SHOPPING 



SAflSFACttOfi Gufl^raleid CfiMrtjl. Seaylilul Enamei 
Sail Pen $3 Od E k:^ 7 Culi-ix jtamLible Rnyiil InlernaiHlJ'-al 
Road. P.O. BCra 2241 □atthjry. Conn. Q6fll(} 



CLOCKS,, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH IdKiDld Jewelry, GouJ T*Mb. R-ngs. fra 
noond£ W^fcpiSK. ^iNB-r. Platinum liinl «rltr:%<K Today Free 
grtl with Inl-Mmatan. Chicago Gold & Preeio-jft Mela^. ID 
SbuLfi Wabash. D*1* 55 B. Chusgo 60603 



CLOCK MOVEMENTS fraig. Gih* Fm® CflaJc* 
U!jw Pince?i ^ewipcDf!. 23 1 3 Ekirbonk BJ^d Iteffl PW. 
BurC4?ik CAS15M- 



TAKE NO CHANCES Dgal#f1hdkSBSI. mwl ranatieiirmin 
Did- SkiSJnflBi. Esiafcii&hed, m i$34 w® Gdid. &iw=r 
Plgltfiijm [>iantdnr!» hiqh«? i : c??b F<bc InldrmaEidd. R£Ha 
Indidrlres. 29- A East Madrid. ChiCd^d 60603 



CLOCK WORKS, *CKKJ C*K* blank?, rxWminrt aupolin. 

b«*a tutkoi. c-«? imra* «e. WTbJeaa^ is*i-ak>g 6<OKiie 

Corp 006'^ ICMhStfiWl WhMPjrxf Wyom-ng KfiOl 



TREASURE FINDERS 



FIHO «Nrta. Ifcwfllry. ir®35yre fiew J®yo*uKinBry 

palenflwl de rant Of AsSo^nd-ng rang^ UneBnCSiid by tMfr 
.sunfii mmeiranied ground. Rq,uc!£ ItiAh F^ CBIO- 

k3g Gwmmi . 4729W M ?Eh A«*nu*. PSwema. A2. B5013 



TREASURE- LCtf-ate qsuaflP mite ftway w4ti 
■EKatof - bcochiAte fa&e ReBeflrch Pn-rdirflF. Boi J70J70 ■ 
AMC Tan^ Ftond ?33aga 



SAVE .ip » 40^. w mrta- ■tfdb&CKH's Ai majdf brands 
•fldud^g Wv?es and cianefl FREE diwowit caiaKig 
ritoift««}ofH G^niw^j Si c«e, 0*spi. Of'M 4. GrMfrpftB r 
CKffS. Wl 53713 1*06: 27|.4fS0 



PROFITABLE OCCUPATIONS 



FT. SMfTH Audwn Sc?K^ f 1 Smilh.Ark 7J»J Rrs^ri 

A Hpnn® study Vglwin ApfidvM: 



REPAIR iiLW!-rr<WteBrS ll-ousd'-dS di 0a Hi and lows 
bdkf list 40c. EINpBfla|jer&. P O taK v. Port r<¥ 

1E771 



208 POPULAR MECHANICS - APJilL I^S 



PLAST1RCRAFT Prdi4aole MdftW Btairt«S 3000 
Maids AvariaHte. D^dili Lyfine^la. 625 1C htef-rijkvk. Moukk, 
Qbc ■ •MQfa-': 

FfilK Rnoch^es Rep^ air wnfMtening flel^HyBralUXi 
TAoJx. fupfilm. luff inxIrLiclKvis donkey. Inc, T 1 535 
Gdcdmgni. Sufe 600. DvAst. TK 7S2M 
SECRETS OF THE SUCCESSFUL HANDYMAN. A gixdr 
lor s!ani> and managteg a iinali ct^racirt^i buiiiwa*. Fj<» 
m^ormalion F^rnsiaad P'jttewwrs. 6059 Magne? 'id.. 
Mmnrvn. Ohn 44fi^7 



salesmen Parr. 

MAKE EJCTRA UOMEr DuRlRG VOuR SPARE TIME! 

Ean\ Weekly C-ddkHiM*oni Our E^idir-i bn# di Cdl- 

endfl^. F^e and wher popular Advart^^g GiUa Piua diner 
Bonnws «r>l Conlapls yw* M*e p Pr^ynpl Perporal Serwce 

Irom AAA 1 lirm Du> 76in yoa" Be ytnir cwn tats. Sm yt>ur 
Own hjtara Full lii^e tMle^i^ 1 W-ite IQ Kfln-ir PMka. 

NEWTON MANUFACTURING cnHPAHV DMjf.r tPM4 

NqwIui. L>%j 

M WECKty COttuissibNk ^ IA1 &Pi Kiyedisirg 
grtlx-Cobuxinesui Full di stwirl I?me Wtile. Allen Trauix. 2063 
McGi&gfr. n. Pdrda 33KH 



AGENTS WANTED 



WITH MaadO 50Mi pay day li nhart yOu wfirtl «(' Taw 
Qi«f&lidni kiflwds B^dfl*flh|»rB HXjrtu5ireg*bu*d. 

wiltipMn^h rjr n^tFlmerri {ini Toll Free 1 600-6?$ ?W0 E'«.l 
n46 in Wl 1-600-472 700:i Esd &4i r.t f^ihi M^son Rtaflix. 
K-65<. ChipfKwa Falls. Wl 54774 

’ M *K E' MOMEY 1 H S’fA rF T iiTfe'i "T^DhLr.:-^,- fit;' 
r^vaga«ii'abv« id leading naidnai rugu^ea. you can earn 
geneAHJ^ onmnii&stons Mhilg- lejn- sg r«ir i-1 pi -selling 
hix,1iLjclKjn5 wd 5Lfipiux- wOi be senLEDyau l-r.-t* Sand Rms mS 
wrtTi ydu- iwiie and aodregg iq POPULAR MECHANICS. 

frapl^ A^L^KOW^SSIh Sk Na^Ydrt NT 1 00 is 

PICKUP OWNERS Earn Erg Money And Save Toteg In 
Tour Spare Tim® Seeing Tin® Patftnled Hjjdndy I "id Fre® Into 
Bck6034 Qn*hi, Nu $6106 



BUSINESS OPPORTUNITIES 



iM^Oftf- Import pppodiundy. pnai«tabte wyid-wtee. ami 
dde< buSJnB^glrorn hgmt- wrltayl capital We Ship plan l®r np 
nx*. n'A-ammailiBn Eape^ipnce ;jnnecjfsaary Fnj? Report 
Mi l lri pt i. Depl FL271B. woddtend Hillu. Calrtamia &1367 
PREPARE TAi FLelurra. Earn high \ma. drgm^aed work. 
Tr at home Aedeilted Nawnai Tax Tr^ning 

Sthoo. -ktonwy. 2frS. New v 0 ik io«2 
5i5aOOO V EARLY! 4 HOURS PER DAY N«wly 

Devewped Wnoittiare Bu&me^ No Compel nd>i LaEy To 
Slert CmaiogD«iaft Mug iRtH.sfniatiiel &Pi. Si 3 Sb«m 
Alli&nlic Lie pi G47. MOhhtfey Pnw. CAB 1 754 

‘SII.L MC^EY?" fiiccmi a Lo?n ery*nr- Fr®p -Uteris 
Financial Pianrwig Oepl PM-20ft 2l0 5lh Avenuif*, 

Ydfk. IDOID. 17161 766 S6Jt3 E?1 300 
FABULOUS tafrie- moiling progromo- EAflW IOE'1 

WEEKLY, IPUGateiSl Wyrrun^v. P d iggjx 

HOnEvMAKEASI 130 Report® Send t5 00 iDday norbock- 

l#1 Ip- N®r!h Am®r>can Pr®4f. 4j S^tan Rg^n Spnvprville 
New Jrjtuy D1676 

NLIWAT BUILD*f*G-*Aik® Ajrshlp- biwidtng £J*Fht nawy 
Wul4rprta4. FnupiQbl AhiAcliri- Chaagi Start xrtUill. E$ay% 
lefeoraA'rfy. 2065-207& Dnve. Cedaredge. Cokirjidp 

S1413-96M 

17 DO R®r mon|h earnnpg possible preparing incorw 1 An 
■Qlurnv at horn® gr 1 ®j. -pflice Arr sho* you ffcr* QuCfcly 
Deiiws Itmi No TrUJp^mu: - Ftaar^C-ied Tin 2065 
WrirflrLTM Cnicagti. 606 >6 

TOLL FREE mtormiUOA SIE yftur d«Ti bO*S. 600 624-7E6S 

Qp^alpr 177S 

PROFITS: 9a your onwi owe Make bu money ^4h ®u®r 
2500 tofw. S3 00 bnnge gia^i Casino mip Inn 

tydf AdviHTC® 5pec^lli«$ Miarcjiendising Ft! 7,B®of 5266A 
Dept PM2. WUiiJifirt T„ 76572 
MEMORIAL Day Wraalhx. FSblrtt' Wrto- RR.^10. Bar. 
HE. M \mci6, Irnnai^ 4 race 

SEVEMMbii PiQliliNfl Al Hcww Buirtes&es Frfrs! inlflrma- 
DOi‘ FViL PM. Bok 4*6. CkllQPi. MD E07T35 
15*00 MONT KLV TnC-DME Si^ : : i-5 -X\ 
package. leniryatM Ht vaiw«ai&n. P.O. Ed* 1159 

FlpwlflU. TA ?5tiP6 

FIFTEEN "ANTI-CHIMF ” RflponE rt4h repfoduCKm ngMB 
$12 DO ChfQ<. AApn®^ Ord^v Nnw World Inlgrpris®;. P O 
Bo* *4444. Columbfja. OH 43204 

WDW slrsrt fintl mai^^pn yeer nvyn niExxonge! and dalrv- 
ery service. Se*id 55.95 Mauoe. RD3. Bdn 396. Braocbvilte. 
li^My 0702E 

PROJECTION 1^" J Ma*e iti'a assembioa Proiet- 
tor* Eagy R«Aa cpmparflW&io 42.5^0 pnaiwlor® 
Ytar bbal taxi Irxa Eban 30 PLANS, t LENS h Deai- 
4ra iifemilk^ S17.50 . UluSAaLed IrttHrtillia^- FREE 

W«h^gto« CjQii«ng. PanreyNania 
16»77 CnwJrtrjid prd^awRS tfij) J36-3MP _ 

SnmSH EtecV< Kent® Mtr^jRac hirer Requires, u S a 

hupiujj-iinlalivL 1 :, Provable Oppnrlun4y. Cook Eleclnc.. P 0 
Sop: 581, Ertutffttew. WA 96022 206-825-3757 



S10$.4»fl YEARLY ! 1 ? Ag»mtw- ' PRfrFi^SIOiiftL 8 - 
GIANT SCREEN PROJECTION TVS- Coni &o k^ihjd f-y 
imitaborra 1 " . . Build fw mm w4h lanwr^ an4 aae*M uui^bd 
by Scny. 2-gniin. Sytvanij. ard Mapnamk'' . Sinpie can- 
Tlryclipii 1 ItysSrated nfgrm?lipii and wmptete bterm cati- 
log S3 00 Mon^ tuck guaranM? 1 POU-Vk»ON. 1 17-K 
CypvWSt, ThOOp PA 1851 2 

NkSH PROMTS WITH CUSTOM T-SMIftTS AMD CAPS 

inwipcnxrvn- pi □ ten? Kin*! ' I'.il 1r®ns4®f machin®^ AH Sup 

(Mies. PRESS MAGIC. F O 13a 22S09 iGCl, Tairpa, F| 
136 20 



MAKE Rubber Slamp* Higniy Pro4nAI® B^in®$® Fr*e 
D«&*i S^urtioei. POB £2609 hGCj. Tampn. Fl 33622 



BUMPER STICKER PRINTING DEVICE C^ap. 
Portable. Fieb driA4x Euirgier. POB 22791 (GC| i9mp4.Fl 
13622 



SCREEN PRlMT T-SHIRTS- lntKp®n5iv® kite Fre0-frflbai*& 
T -Pnrw. POB 23991 |C3Cl TartHM. FL 33623. 



PROFIT AC lC colb FOIL PflPHTEfi- PsKBonalize bu^ 
neucada pertcib, malctiax Fr-e® OvMil; GbKJ. PO0 -74^69 
i.GC 1. Tampa. FL 33623 



VINYL S Whflre Ihfl rtlOftey ■«&! PrcraSd*OrtaY repair, rnlin- 
ish. recQKjr i.jir^iure. lupga^e car n>p&. Qutk. eagy Two 
sniflll S-l'U jdb? a dfwy wrn >0U 1 1 ,0w a. monm HdTWIi. Qflf ft. 
□Ihzex-.ieuEflLii-tinLi. unlimiledcuxlomBrs. Slprt eiuning aTf®r « 
tew dayg paeLc«. Bensaiidnai deteih hee. VIP. 20C-7 
MDrtrow. Chicspo-. 60616 

fAKCCjt^ipg Oder* wedr®p sh'pZMU-besl-fteiMigsiSie- 
Realty grtaurti Lmh®xl bpLm MhQte^Ji^ limm^diide 

deivery 5p«Lftojl^ business Dtat^riumty. Fro® @nok 

5MC 94C1 Dd Sflto Avfi Depi. 2D-52. COaiftvrtirtn. CA 

91 31 1-4991 



ALUMUfUM SCRAP - Recycle Vaurxerl MAKE, Sifi.OC 
POUND? intotnulian. Irkxjftb^l PM54 Sqe 127 

Alpvpndrifl Cay. 'r'rjni 1 360? 



ASSEMBLE PRODUCTS AT HOME. Many tpporfunriH&fi 

jwiyirTj hUqh Yrouk^ Frclrln grK.yttntty av®ilatto wighout irrvnl- 
Tnenl ltoita Humrwa’se*. 92fl B-tiNan 1 1 cn. H-/jtwhyn. N$w- 
vork 11235. 



RiANO Turwig quemy laameo witn Home gludy 

Dplnmu: granted Anwnciui Tuning 5 %Pk^ L/O&P Tid®r 
Dfrtffr. Pvkirgan Hik. C&Jir 95037 

PICTURE rfamm^ Prohtabie lull at spara- a iv DuE*f&s& 
Easy Id learn *iih hand boo h-courae Guide To Picture Fram- 
ing Prnntx. ' 13 00 Guaranteed Frer- frjmirij ivjDpheB catalog 
included. Jtepft. 126-PM Sevenn bkxin Hfipkins bWm®uu 
55341 



CONCRETE &KkJi Matins Cftteioc- H 00 Or'® 

Cc-k 3740. flapsi City. &ouih Diikbt* 6rT0?-374g 



REPAIR HYDRAULIC: JACKS — DETAILS FREE. 
WRITE : HT DFtAULir PARTS SUPPLY *157. 

BROWNSVILLE, TEXAS 76520 



VENDING MACHINES No *eHi rfl Rflulfig Mur 
jKcHrl^ R»g CflJaJogue iPRil Parh^aji &Yporatten 1900 
PMB Greenapnng Opive. Timanum M^rylata 



NEW Mercedteft BurtZ. $120.91 monlhly. Qt BMA' 5S1.6I 
Guafanieed Wnte FgyCo. 2655-54. b^ingbaus. 
VA221&J 



ARAB BUSINESSMEN Hftve money !□ buy & m^$r Top 
i«nd*rs lees paid. International ^AddteEaal A^euc ales 6291 
Flyman. Dep4. 4®PM1 Humingrtpn 0^0*. CA 92646 



tlXHO » WEEKLY Pwasibki Branzirg B aby Shoes. FREE 
BROCHURE 1R0WSHGW. N^RM. 39fl *>rpolL SteOnpg. FL 
3MJ0 



MAKE Mgnty Filing Typewriltr? Fran- IrriijmviCiciri- R£S 
Syriems. P.O. B&s. 45, Smotary. Conn ^6069 



HJiARN Sew^g Mactwie Hepainng iVornetfi Lucfa- 
hii® P«nf4r. CirifH^lir- CnfrtHpnrrdtncfl School. Bo^ i'^t. 
S^entaf bwft 5130-1 



SEIZED IN GOVERNMENT NARCOTICS RA'DSH Aiild- 
mob4®B Vans . Borate Fanruire fhcxjaindfteoPier 
mems Buy Du Cheap - Ftpsell lor Rsg Prohft^ Frt®. Intodma 
Ion- Mjw Bdk 755 7 M Mdnrde. LA 71271 

MULTILEVEL HAHjORDCH? You Too. Can ,L MAKE BIG 
MONEY A| Htorn® FREI Cis*a^1e Ravaaift Htm* SSGA, 
6940^ 7 70 Avanua, Pyielles Pert. FL 33665 



MAKE MILLIONS MANUFACTURING BATTERIES^? 

SuppNK avaiiH^e E»*rt!isr Bo* 365 itogoia hb 0?603 



$25.dtH LOANS INTEREST FREEIf ^rM Fodterftt >** 
WIPES OUT DEHTSr! D«atx FVTCE’r Mcnaywita 0, 

LaGiflnge. NY 12540 



GET RICH ®s-ma mm H P€OPue-S MONIYH Uraque- 
&Tb4aing bi/t-inen&i' DtHhl > FREE 1 ! Faience CnnfsufLciti. Bi. 
Billingft NV 12510 



fCanli dlmkI on n*rE spe^t] 



business opportunities 



CLIP nwispasw rtenw- $2 - $£5 CACH11 FREE Report* 
Gisw^e-B- einmg* NY 



get mcHir in* imuto d#H% c***i. 

Crbdil' FREE vfiChJri!^ Wr;Hn *ri 0 Bninfi. NY 12519 



HAIL QstJfrf P-chivi F« DiK.ki-Ejjr^ CRJA Bo* 257. 5^dH. 
FL 33495 



NEW {AKEnwy in barte r y r BCDndiliDnng Eighteer nunttiK 
yijra-iwv meara Big Praha FAS ! EleciD p e. 74 1 & Ciifre 
Dr., imm Rosa. AR 72K55- 



UaRN MIRROR RESILYEBIN& liw flhnntfnn. 
SrfwrcrafL Bdk l??. LWisdo™. PA 1W« 



Siam, MONTH HULHiEVEUW YU HIKA FOODS. 
FREE PARTICULARS- MIDWEST. HILLER, MISSOURI 

mr. 



FHODUCE BEAUTIFUL COPPER CM* 5RA$5 5WN5 

Fas L Inftwwvst, P*ahi^ni EtaM* SG w*gh> 

LL X-C, Birflnfe. NY. l+£5£3 



LEARN -Gate. Stf-ef to&p Resy^hgi Barest Fiw Inte- 
rawflipn: F^prArig. to llSlftP, flflnfl HV 



EARN $1 Wtefl witfllm 25 year* GUARANTEED. BillmnA -e. 
5Q6M, OlLrfCiUN, feflia OH 444® 



LEARN how ta ssart anti operate seven -tosi juptitobifl 

hwTO5 bUfTOSMK IrlprfT^hjnn Irrw' Sptftawid 

10$ H TfltapFtetro R$ , to« 22frA, Hnuteton, Tjs 77075 



HAKE BIG MONEY REPAIRING WINDSHIELDS 9 F» 

Ctoua! Up to $&L&» ywV C»fc TOL L-FREE Hfx VM4 
FREE nywh i-SM-»i-3M7 Glas-WWd Sptom*. -Sw 

OT&P, Bnnc OR 57706 



Out of work? need money? si. to boraw ®n>*s 
yov hop 1 to Mart yctur w*" &i#PtePH tnnoij^i elected #3w 
tawny. PgpAV IMi*m, hpl. KC. H* W. S7|h Si- 
Yerk- NY I M1& 



MAKE MONEY SELLING K. WIVES. Factory Proas ■ CtoE-e- 
ou*a- FrwSarnp*FS £Jy% Errto ranees, P O to L.Oo& PM, 
Bey**. NJ M72i 



START YOUR OWN PLASTIC INJECTION MOLDING 
BUSINESS. Ouf I'ullv du I or dim tlO.WQ McraMBUet Modfit 
79A MU get you- E-larted rfl Vrn rgpitfy dipaMinq pIp-E-I^S 
tedustey Markrfadure yew own ifwonbw^ pt produce ptaflic 
pftCB tof Cv*toffl#l4 Ftehtf SI -PC tor tetofflUti&n MtfrPttek^ 
M*:brmiy. Stir. 'MB. TffvW*A City. MtChiyin 4KB5 6# fcNJ 
61 6-946-0006 



ALTEftfU70ft£ttrt#f ivbiA^ ewy nwiu* $?« 
ndnndobte ADI*, to 33, Sulfate. NY 14207 



HAKE 1 r«i?i Hte LTFitL-n CWV&& 34/nd&eS M tflirS. llOfl ^4'- 
kffld. sic H^pi srorttt wngin- Fr«s &nw3iWfln Cvyon Opw. 
W3i N4«hc*j|^ Strsat, Zmrv*\ Cwnfry. CA- 



&E tvaam^, fls jixlsperifilfflni. Enytif SuCsoess Benrand 
witassi dreams FREE SUBSCRIPTION »C^rtn™iY Mas- 
ttiii^ ihowthuMiKli-arways Wrtto: LtopffTunily. Dspi. EQ6. 
S NL Udtgn, 1L. *0602. 



FOFIGET OYEHHITE HKHES. B^tkE WAdJS? Wfh ^PYfh 
tscht^ayss. F-th (Mffite- Swgs Pulsftcstions, ifiOo Radto 
Rpad. 3S^. Dureht. OK 74?0i 



SELL ixwei bv ^a*S. DsMtreh^B* S- S-. fill 4fc Et„ 
Rum, II. St3$4 



AECOUE a. constnjeten ■rGnsurta.'H lI yvjjj c-an dllixJ 
tic OO ter «*T ll*#p +*¥ ™nriuipj. IJW «*A ■m.ln.-t y*air Kwit 
buiinnss >1 home. Earmnga limlo4* Of% IP ^aut eMctT 5*ixl 
LhacK to O&nKi iKdOh Consv-jnls. me . J5 t Wacwp Ccruv. 
CrwA go, K«&P®01 



tlWS WEEKLY! UuM* resiled. FREE 

Mlrifl, S & H. 95M ^ 274PM. 04*^- 

C a l l &nia 



0«VE FRCEMaw Uiyry A.AfimilibM ^ 

irskjrmafieifl eall N.C.C., 1 -®5-774-M34 



ESTABLISH Owr- NSwapa^ Eba^! 

Gaod F»jws€iai Fras OaWls SAM, to i lED. Suftyao, Ohib 

4U80. 



PIANO Tuftng *am*d al ho™! Fra* totormdBon. 

Emfrin School, to >Di4. Jupttor. FL 3MM 



QUICK, Eu v Wwlfh, Horn* totrww, no pnwwsfiwfl Fr** 
Ornate PSP. 47A, FtoWtfUt, Ml 48&3fi-OflCH 



W.fflD MPfltoN Hitofffiilrtrt B,kamssS Bnr^;. tuft^tw-P. 
iOK PQ1?T6. AJ*i*Eridfd. VA 2231 D 



$46,000 ON 'ft ACRES' N*w HYdrapetf^ - 
fSiiaitnr, Fre« ^totmalMW RotMf^s *214, 

Franhlin, TH$70O$.lS*4 



RECYCLE METALS, NO, &M m CANS? $4!.=fl 

WMkiy! Fi4# H^cmUMiafi Rf^ydifir. -Bol If 14, FiahUcn ?N 
37DeS-1tH 



HOME MAILORDER BL#S||^tS? I60Q YrtwHly- ENpeil- 
«« Uft'fireeiJtaj'y pptw rnrarm,-tl-:m. FnjntifM , Dwpt 
*mm. tuMP'i. az fls?i7. 



I COLLiCTI^ 1 $« KtLUON CASH. LET ME TEACH 
YOU. DKEH. to m. fm ofru r\ 



3TANT a I*o«4y FbohMms VEYMsh! , ffda 

lhflY?htor>eal Lftsk. tfl.OO Pirga^i, Qm D1Q10. P-0 
3*0. Maryiyie. WA 3*270 



TRADE SECRETS OF BOOMING! ... HOME REMODEL- 
ING BUSINESS, REVEALED' . EARN TREMENDOUS 
PROFITS 1 . . FREE FACTS . . HAWLEYCO, 
DEPARTMENT 654, BOX H2, UA5SAPEQU A NEW YORK 
Ursa 



GET Ri£fi wiTh yCHSpi Mpoyaaamputfif. Fnm Oalajdn* AC 
Pyt^a&arw. to 609. APYBda. Cotor«to 0OfKU 



MAKE HONEY BY THE HtHUTE arcum to* GkKh tor 
Baing 9 houn m w«ttk pnpn-nhnrn. femm heimp TO lit* 

tnfie iPCQrw TcrtaPy runw ij^rnnmrierr pminci .inc+ifl a nytoirifi 
tsaiar* Sell ^touhd f^jCir. hki UT^ner^® 'if w&K3lH?f* rnqLirp 
rrmn\*. I0 5CP wi-aFidy do-'H} Di¥iit®s qi maior U.S. 

rD'po'Jlmr For d^Fwta mu 4HP-airi ?M tv* „ 7 days 
A&c ter rri. MS. 



MAKE ntev-wy al I'ant 1 Hundr^dK crl prntit*S^H plma Ffw 
rtitowu Eton GAC Baa tt4PM btetehrlown, Cl- to57 



RINGS. WATCHE5. JEWELRY - 4O0*i pr&lll Frtf 
Kir r.'gipioq Sp^i^N. 2-3 jfl 609 Third AvilfiLrt. New York, 
N.Y. 10619. 



$4$6 W>mty. Htem* muilin^ p^pgrem GkkJW^IP, 
262T3 R T*mar*C, r orria HlWlJ 



HUGE RtteCmdiliDr'i-jy ij^iid tjSr hiitlrr^s ?Jic:iTrlr. 

3^i«rii iom toll. Slam& pifrase aarttory OuSat. Box 3SW. 

Hrt^.NC ?S603 



MAKE HOMEMADE BOOKLETS I'v? lift? ODD 

wfrfe minp Fiw rtTfbHTMflicwi: Fatoofi. to S?1 69. Fl. Worth. T X 
76117 



nOFITHU HOME BUSINESS. Fm tokhH 
HBqe-rtfn. &Q4 StAlbd*, St. Lra», MD. $512$ 



UNLJMrTED INCOME pub= ^ing &#■' Sand ter 

traj* rwprprl now 1 MtKi r.’rf>#i||tomt|raLB4. 355 Vidord N. r 
Kiedrwrw, Gnlar-n H2M- $E4 Ca narla 



NEW Luemfy Ctfcf withfext Wm#. Anns a l$6l M^n. 

Ptorfi$aw. in 4 efse 



BOR ROW By Mail $500-125, W0 Fas1> Eit.y Gpn^pnr j|' 
Fur UtIo Appheafto Write: Aocwfarta, 2120 CrisfltiDsr 
Ntti^ivilte TM $7215 



RECONDITION JUNK BATTERIES.- Easy mnwymaitar* 
WHt* Own, 771 PM Gnpynct. 



1M MONEYMAKING OPPORTUMTIESHI L? 06 9«rtoa 
vour ham# to the sap ' GO PpfKktonItf Pf ms in tee- wrvid Lurn 
ito* to rmkw fl.obos weafcty A^a now 3 !! Cteml m*aa dtrl. 
CONCEPTS, 167 m a.. NwjgMwk. CT u67?D 



HAKE hg rry?n«Y Ft P*c1m m IraminB 

mmt mt* f#« iankiimd, to $34&„ 

IN 



lin.HR Mpn F. JanitHUJ BtdMH? $1 00 Inter mjln>n 
T4nri«r L Hojc 1 13i?, Tampa. FlgfK^ 13660 



HOW i WEEKLY! Unlimited IncomD Pmr**- Bar FWWi|L |. 
OR 97062 



Make ! 50 C Ki WeaSily Mffltof Ox Biwgtar Alarm Attest- 
lia&rriorrla 1 RfiM Mafich»ncliSH»q P Q. to 1^14, ChVBQO. H. 
60659 



FREE DrtMi. hmv Pr mmte RftMli *J 

Markahng Bor 2S60, Deoc. AJJ1 Pre^ctm. to- BtVi 1 



NEED MONEY? LIFETIME 

Elia. 1*24 lriMWJ-11, flriBfld, M5 39530 



easiest home business on earth, ft** mm 

OMwWd. Sp to*nrpr^. TOW H*^nd*to, Syria P ASS 
Columbia. Ohia *3220 



EXTRA MONEY* Hpmp Pmf#^±p Poi CliT?0Hf , nflrTl In^nr*, 
Sand 50 96 to fi:!-H4, P-n« BiuB, Arkans^ 71*11 



BIG SAVINGS lit $1 .00 tnnds ydv* m*™* &6 iw^ry HuwteSS 
^uid Prfprwynt^kjng; 0|pp^llini1ii?5 Ad Thcs mw SitoS nHtMff 
11*91% re$F#apd i^jori unity teir* CONCEPTS. 1 S? WrH Si . 
NiugMiKk, CT 0B770 



WOODWORKING MONEY MAKER - Ftm Bwhid*. Find 

sh$p. 2P Mdn^. HpnfcBvtt. nh mm 



MAKE PVC PIPE FURNITURE. Era* proMs' Wrrl*: 0*». 
771PF. flan-41 Ground. WaPunplon »W04 



MULTILEVEL MAILORDER CAN MAKE YOU RICH!' 

Grptted &oof cwmuh4v FREE dhh 1& how! 

WUC* 1, 7 $4$ An*,m* 1 Wry, CN^rtr, FL 5^15*6 



$1,m WHhTy hsanii fluanujib ffee* TGry, to 2QT9-PM, 

KhTB- Y&*,, York 1D1-63. 



GETRi^Ji! 5*ir-M«d» hM^nftir* Sh6w* Hq Easy-T-o Follow 

W%! f HU) DetiuK 1 Kiaytoe, Dirt* P*M $MK> ^mhlPdnr. 
CHwflMrtd. OH 44122 



$192.00 F HOY, Sspw* VOteC Plywixxl |H..ga nflrn?m.i: 
HevE-aiihq Froc" 25c ^leiuoc-abtei WoWwm. Srnl^waie' 
M w, U23H 



SENSATT0NAL Tire Esrfyeil &i Earth F'r** 

DMlriS Mack Booh Sslas, 1&0D Lflur-si Sheai. YrtIMa. 

CUtoiiK 95490 



i MADE 5*4?.000 Y4ftr by Mifi&fdSr H#tM>di hiika 
Oflto.li $Se Torray. to 3l#YY, MlChtffin 

4B197. 



UFETME &»Furit y Mi*-LavN Oppewuni- 

tas pnmi M '(1 Onk L^na, FLiiaun, C* 94$S$ 



iQwS Wflakty. MsHorder oalai4: De^htev 2t0 Welch 
id* PM toff. I A 500 1 0 



SELL Boo<5 ry Mar 0#atei»ihip-26c V-d^esr to 

44^*™, ShtwMte. W*. &41AS 



FiAi*0 Turwmi Course. EwteMnf Write Slar Pi®rte 
in^Wyfl*. Prefer 1 X#. eoston. MA 02i92 



&iG SAVINGS" £1 00 £e^da Your To Every toi- 
na#a AND Mn«fl^nai>ho Ophnfluo^ Ad ■ Atwii te*ue Free 
toufl? Adtonr. 0C1K SSJiOD, ^hitodF$teii. PwirayiYamfl 
19102-6310. 



Sell eaejgk BUTTON Mach™, p*mt fes, 

mirw tfl^hair®. ft #ii«. Nhgi . ®*2K WfiSI 

LteKmty IMwaito, Wt 



EARN sas^c HOUR S^iFKrarftmg. fon, Easv. FREE 
DETAILS! Zande*, PQfl !«$, Jtdmilbj, Fiontfi 



MAILING LISTS. FRESH. HOT RESPONSIVE NAME 
LIFTS pi achia; PMriofdei BUYERS. Most tstuegiHMie, Gnm 
puir-r.jfld in 2tR CODE ORDER 60- we sod &bcr tebe-s 
GUARANTEED DELIVERABLE For tHPclHJW RUSH la: 
Mail -ig mm YfidA. Ir^.- to 323, Hpr%yittfl. NY 12747 



GOLDMINE m ’RVC' 1 FVftNrTURE . ^e* SMTiila" . 
Witsr 1 RM FuWfctftefii. Bdi laiXS-Ffc*. BcdieH, WA 
96012 



YOU Can Uah-a Money Al Horn#' Make $750 N&yl Week- 
flrat Fr*fl Ontaila. NTftJ EistSfl^prisfl®, 11 lfl?B Tea&®wy Way 
Cdu-f. Clin ten. Muiytend 20795 



START YOUR OWN BUSIHE5-6 mUvut weponmi Of 
GapflH. Bt vauf Ml l jib FREE INFOBHAIhDN. Gmphtf: 
Ntankeains, 2Z3. 3701 DwiSion Metairie. LA 7CC02 



MONETMAKlMa OPPORTUNmES 



HICHESII The Lazy Way Naw McneymiLung Pmgrjim ter 
■*3mfln,ojn|y -Detail 5t^ 90 trw SflH 43dTr3i*eO aiatepifd 

anvmapc Dfllrvi Erriwpfto. Rl 7. to BA. WiSfltofT. TA 
7 6572 



PROFITABLE GOLD FOIL HUNTER. PersditoliJB txjsi 
oesi centfi. penoig. muthsi Free DetuLi. Gate POB 24950 
IGG), Tampa, Fl $#». 



make Ri4teer Stomps Htpt*y FT-pirliktfe flusinees- Fiwe 
OalailK ^isyrrpflr, POB mm 1GG>. TUmpa. FL -13622 



FANTASTIC wiTnogs maring Iram heme'! Otter Ru.nh 
Clamped Addressed Envelope. IrnpemBP. P-B Kl?4lD. Fort 
Leudendate R, J13 1 6 



lC4friinu*d pn n#sn 



POPULAR MECHANICS - APtfL 1905 209 




MONEYMAKING OPPORTUNmES 

I Continue tram wicrikw ptw) 

BARGAINS! Sj> IrtJ flak** 1 Nan* Brand* 

Asians** . . . FumHws . . . Sports Equpmwrt . . . TUbvwhh 
Cinwara Waters Jew*s&y . THwMndi Uof^i 
FfwtSB$a*i3 itokfttfMifl Boa 9i3-A, 

Michigan 48423 



GO RhCHlI Sachet 5m#s0»s. Csst. 

Cra*l PREi rtpofl'l WfphhKifrB, Bill.ngn WY 12*10 



BUMPER mexift fhjhiinC DEVKL CMpw. Simply. 
Ponafcle Fraactotwla Bump^, PHQe £*7*1 ^G). Timp*, FL 
3Hfi2. 



l#GNf Y MACHINE GuarBOTtewf 1 rn^Nsds o( maMrag son- 
P4» moA®y at hpnw Fjipa Drtuta- Co^Nf Pn&JifiNrtfl, fl£B 
St m, M** Orbins, LA. 701 IS 



FANTASTIC PftOFITS Ffaitwrg M Bh* stow $5 00 

Jyngto*fefL Rot >4$. Rdwh^Hki 5.C. 29133 



MAIL ORDER TRADE SECRETE RfYEALEOt Pi*wm 
fArnflymakirF] Tnrhr-riuiK* 1 Dtfliiift FREE. HOfttcn, PQEi 
1077. FL 33573-1077 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Br** <al kMij *k yut- hfrw E STflrt >Wur Q*n fcuBi- 
**4* wrih O-daar.'^d AtfY«rt>s-r>g. ONLY as. Off FOH BOOK- 
LET — IS2.CC co^ pe*i tohyndafcfifl wrih N ordarj &,*. 
GFWNOWICZ. POPULAR MECHANICS, OiPT, PtfCl, M4 
WEST SHM ST , HEW TO»L NT Ifffllff 



ASSEMBLE A 5 ITS. 00 Ws\m PUnIWf Rf LfffV Th*n 

$25 00, Turn Th«t Pr^lil bmp imOGG Yp*rty 5«fl 

$2 00 Fpr rjfllJiln Aqua =S.tH 24-13 Mul^iI Blar.^., ChfrSiBC 
'-■Vgin* 33831 



SltHH'S WarrihV juss-blr rtBWy Lkn.n yuflrar’fct* B#dd 
$5.03 SASE Daws W £nm 44CS Ansc** Pint* Npnti, 
JM^sonwiia. fl 3ZSie 



FIREMAN'S FRIEND ", THE FINEST Wptttti SKIN 
MADE' BOX 4A. FLHHUH$T. It MEffi 



11 SOU'S WEEKLY iAaiUxdBr Dalart^ [5AS0: Tin, POD- 

93384 PW- ii5«9 Beac h. CA SOftlO 



DISCOVER Powerful fftefWfflNfcffg d«XHlun4ftm, High 
jnrama, wtu'p. home, So©'*; i*Hs hew Fraa d#i^‘ Caunpb** 
HdUfii. Bctf- 173V Hnnfrrq!®fi Ste^pn, N.V. 1174$ 



WEALTH PMpBflb^ toxrt, ■GjUtfes Toy To F™kii* : 
d-EUXS I 1 r-B* DalB- - f TiBH'^POd &Pfft*5i, Pqa 265. Nfl. 

Harorhft. N H. 03774 



HOW TO GO RICH WITH YO UR MICROCOMPUTER N*& 
CafHuad« SetfaLt He^ea*d Sj^ng H5.00 Ip: 

J A A, EfeP, 2S4|^). Pt , iiiKiflip l 'iA. PA 19*49 



GCHHG ph VIUM'syn^ ifcAflhfl monpy with yw* - phqltiS- Ftep-vt 
1«Bp -™. S:-fc £30 . L.J. Slattary 7410 Edalmcjrejj.x; Pd.. 
Ann^dMfl. Wgirtja 22003 



SARAOE Saws A GOLD HINE1 Fla*™ 52 55 OufrilB' 
S38DP SitaDuFV Drirt. Wflfl&l^de. Ofltano N2K 1 W£ 



BORROW By M*jl $500- $25,000 Faa.;P EdAy! COrdnSfirtHf' 
For irdi. Aq^Hia^o Wn4a: Actuate ( 2120 OimUtw. 
NasfwKfle. T^i 37Z15 



NEW UiMiiry Cm Wlffiat* God!! Wria: AMCO SE. 1 Off i Mi^n 
&.. Plten#«rtd, IN 



NEED MONEY Jpin HLidrcda Ql SucCeAS-J Baqii^ra, 
Pn£3B|ftotfig Ift TSMilr Own PrelltiitSa Buarfwua At Heme Fr» 
Odtsila Or Sand $1fl.*& To: Stcomb Enharpn5fl. EWi 

iL... iU* Fihnif-i^nTirlr-n Hijuwi aTAiQ 

HWy. Hiwijgopnqrpn, Lj'cgwi 3/u4H 



MONEY from d-scMdad Inia 1 Dalits, S3. 

Palwrs, imana 4 #CQfl 



GET RICH! Zero Invasimant No Dotrott^ Fn&a Oaiaiis, 
FddMf. 652ff *33SPMA, Ldft Angsts. CA 



VINYL'S ¥dtit r e Iht rpormy 4 1 PfiiHiimay epair. rfrismsO. 
■audhy- lurriiTuia. lUffUAt 6 ’ ™ lOM OliK^. daty. Twff &RaH 
iao K*i * diy aam yoj |i .300 a rnojii^i Homas car?, ■gihcai:. 
iflMjrvitl, ■i.nhmHvd pi^Mtri. !3lar1 ^arrnrq ahrji a ifcW 
■doyi pracl.-L* SansaliOr^J ^alaih FfftS. 2563 Mo«?nGSO. 
<^** 30,60615 



SIMPLE MATH mpftmd Id gwrMng - 1'M-hmir ay^err 

jPtmul Eupffii^ivsaj %®1&m & wondartiii Worm 

*1 WiPwniBdidg. ®o- 5^6, UT WtO 



710 POPULAR MECHANICS - AF^iL mS 



LOOKING FOR MAILORDER RE&ULTVf Confab u* tor 

I'nffsl crSductS, wrr&rtfn* rlnpeTrijtJdJ? W^tctip 

Flaftto drttlv wi'i $5 L» E-W Cuivui atun. Bjji 4209. EMtATl. 

H. 4^14 



BRACELETS Ctigfpfc* bidn= 200 Styled. Firh bmCPiura. 
HUirnaan. 94t Bnoadway, Nfr« Y&K MY tool a 



THOUOAHDMREG MADE DAILY. My hwi pp pr^n 
meflhqd rfln Tighe ypq a tTKjiyipftdP:^ Faat- S»nd HO-Off + 
$1 RAnaing. AS^. 3711 Wesi FVre, a. L&4#, l#a ES1GS 



tUff.H WEEKLY Fmm Jony*d Tma (RwH Stamps 

LfeVa^eys.. FoufUn, FL. 32438 



MAILORDER OPPORTUNITIES 



MAILORDER Gwxsrtwr*?!': Slafl jirolhatfe iwna Dt;«™s 5 a 

*rtl?iq^t i^r r.»ffilal WrflR. +r- ^ 4=^0*:, pi- 15. d«1^i‘& 

Nn nt>iqaVTi Mail Gr:^ir Irtt. Gap! 6l5. 

Md^vzl^, 143 07545 



ItAB SITS- CHI ACHILLAS- FUR BEARING 
ANIMALS 



RAISE Chilli* 1» Prulrl Rl 1, Bax BOB v;"ivn: C. \, 
-Vr.^A&a 72521 



AMAIING Pt^na' ilff POD Y«nv Ra^si ftoMPN 1^ VVwi 
&nd B^^ing Dp34ri^- SS.0ff. AirWftc*n Ang^a, MuTta 1j, 
Utnldi d 59538. 



15004 sffoff MofrlTi P-in ra»®cin?i ^aM^ta for ua #bUiH 
Whfli'i R:ihh'r r . Bg« S0«PM. P?*m Hp^. f\. 



EARTHWORMS, LIVE BAIT 



FREE Lrt^atuw. Riba FiEmarrnaXrttSaH 
1004* ». 500044230. Bw* on hto* *id Whn b 5*U 
w^h QrdSi CttfiSf Fitftvrtimi, PliiiW. GA. 31730. 



OP INTEREST TO ALL 



NUCLEAR WAR flJMWN. INFORMATION S&ng S 3 .QQ 

sase Mvtoi. p.o. hi tea *354 Awim. tk ?aw 



VACUUM Ciearirb Df*0£SulH PtKstSi' New RakHWw 
5395 95. KlftJy, FAdf Qufffn. Corrpad, Derail; ABC Vacuum 
WuMwnr. $720 Bymat^PM. Ayifin, Tpta® ?e?$.7. 



FREE Prgmqlional Aljayfria. ConQWl T «chqln. Slcrm>n frio 
Inlcir.TiaJ- uii OiM y F.itiioaEyins. 477 82hd 5:ietl Gnsoklyn, 
NY 11209 



BREAK, mat hjaing KapH iscrgris d $mx#6ihii EMcNach r 

njPK winning! hR{»p<hT dffWJla h PrcdLCb^i*. 1 0^ 

Erf St Sonn. Sullied, CL aeoia 



FREE BaJttimoni Doorleiznrq And SXipf^^rflnqth Ei.tlm 
FEI5l*T4JrB. For Intotmu&gr ■ $% ffO 4fi* AvaK?n Ru , Wirmpng, 
CarudA R2M 2L7 



EelF IMPROVEMENT: Fraa. Intwwtmg S*4-lm(yd¥a- 
m»Rg Etocfe. Cfliabg WpAt: Patiftca, |* 3 ^ Chatot. W^ni^ 
67207 



MONEY Lfffidi. G*m%. JWW t965 d1f#2l&^ $8 99. R.C. 
Owtsi^i CfldMp. Bp* 111. :MeMi Yprk, Naw Ypft lQll6 



FREE PRIVACY CATALOG. Car.h irrfrrA oppOflu r:Zm 
Sacrlif ijJ 1 '* A fit: if I □nxadltd'n. N(W eenlilv E^lSari, Bur 
a4HD-p£. fdum*n VaUey. CA &272B 



NWTnKTF YOUReiLF AMD LQV1DONE1 WITH &REM 
FLASHLIGHT. U^nbie^nK nock* «&t*. SATISFACTION 
CsuARANTf ED, loartleruja inciijd«Fi„ $7.95. Urvcarnp 
Giftn, Pap? 14^5, MwiAip^b, &*M 55414 



ASBESTOS: Whil rt s. Wtwl Id dn abdul it. Sere! $3 Off It-- 
UG U OMCOP7 . P.0, bop: 31M, 11H ElhrtBon St., AdatglM, 
Wl. 53S1 1 



18 Aimrtcvl 0ft llH row* 10 gJpfy Or rwAtf b njirf? KNOW 
THE FACTS! Booklet 52 53 Artt“<a. Bl-. 1092 Karri, Wa 
9B032-O592 



DISNEY illicit Nlows ygy. hgw b Fir^l 03-W 

FREE] Gm ftiutt. todly! AY1ES PM4. 1B14 N&lft Wg hi, 

&ante Ana CA 92791 



8URY1W1 Npclprpr aflaEk- S^nsf 4laim^ RadiWiflls: Bgsc 4m. 

Caatot, La. 71B10 



GENEROSTKIS ANONYMOUS uniqua, nonprtM Ofy^rti- 

satiprsde^sd b pmxmfaK& a?naJY&ik o< aiijMm-bd 

3t.niMipgit>- Model s 'SMITH ntyfly. pracltcn- ngra gstl pmppies. 
L'i Giving :j iris last, ton uni La. ic*-jHin§ m iBttiaist 
raward^ Z stamps tor no-ramsenai nawsbSa* OwwiMlics- 
Anonymtsua. l7l$M. Pfltolirw, K S006? 



WOMEN'S INTERCSTS 



LACE EDGINGS, Rig nnv«V £dWH*dl. t» 

Qulwood Drive, SttJtti Vitftay, Cal: J D nm 85086 



OF INTEREST TO MEN 



AFl^CA CALL* voiLniaar tor 3 ye&is Ca^ic men 
I?rp1iwgi0fff*lly qu^itd. l*®sipnar«^ el Afncffl. KISS Wasl 
Ltorsa Aw*.. Chicago II. 8664f. 312-?74^2ifeg 



GOVERNMENT SURPLUS 



!& II Trus You Cap Buy J&eps For 544 T^reHigh nn U.S 
GoYornman^ Get The FkIb. Today 1 Call (312) 7*2-1 1 *2 Eat. 
7133. 



WLPQMS OF SURPLUS ftAflGAltfll Jeapa inc^JKir 
Many $rigKi*l tO*t- " NatkMifipiji Goiy^FHWTi Dlra^jy 
- S 2m i.Gjjia.-ilrt*i]| DISPOSAL, Bdi 1»l07AP 
WASHINGTOH. DC 2*D3fl. 



■■GOVERMHEKT SURPLUS- JEEPS $3,«i 5.009,000 
!;&ms! Cu^'efe SnNsfmuilkM Your .Nat 1985 CffFICtAL 
DtftECTGMY. ^00 rGuafamtiasri Sui^us, ]ABS&1 *5 2D 
Wimnsin Nddhwflut. WASHINGTON, tLC. 2W1B 



G.l. Buptoiv HurKiirg and Canp-.ig Equtirnnrl Pig# 
Catalog 12.00 Red BanH Army Navy, 1 2-iW Mdn!Yi&jtti Stf«L 
RndfliLnh MJ ff?7ffl 



LOANS BY MAIL 



BQfl FtOW $26,000 wnghl Any Purer, M Kaep l«Mfr 
nitaly* F-fl* Ftopdd! Su££n£$ Rowart" Spm 11^35-AP. 
indianapdicfl. Iftdiafti 46219. 



MONiY ^RsOtoms"* fsm Sock dascrlDsa Lour*, Cash, 
Gpywsim#r« GrwHS. O^mr Pofialrli. ffiva-^Wa to MMsfuaM, 
A'-rie AawjLialDS. Bok M Al Grri-nkyn Vnw Y’prk 1 :-73& 



CASH Loa™-15to-t£S,0W! All tls^isla! Any Punpesa! 
AmAnsUfi, SO* C-15. LYrt^Pd^. N*W YfflU 1>SSJ 



LOANS By Mai- Guri-ametM 1 Bnridw Afry Arnpurl! Frre 
Umjvtfr. AppJioNipres Ryansdi! Cfad4mastars, Eta* 507-RP, 
•FferaJ P^ s Nnw Yprt 11002 



BORROW $*0C ■ SflO.OfjG mmnvjM <m yayr Agnn'nra' 
£varyon^ KpQifii R#pff # ifift^ Fr-Sfr JeLdils 1 

lnfpJi<>u*p FM. S® F^H. Ss-ti Fruit£M», CA &410ff 



BORROW 15D0-15Q.0D9 F&M 1 On yuu- 9^niUyr+! Keef 
iRdertlMaN! EYarycina iiiybie 1 For *nibnnv1km-CALL 
MATWHAL CR 1 DTT. 1 - 20 ^ 774^394 



$LOANS$ I>i S^naiuw Tg ■ JlM.MO- pgrpdiAi- 
wm: tills. Boo 206 -f. Eaal RKha^y, Na« Ytirti 1151B. 



MEED VBA-MUTE RGARD 1 No Slow credfl^ 

DiY0ft9d ? .&lir^rupt? iWs dP Ttolp! CALL 'PtATlOfiAL 

CFECWT' 1-205-774-30^4 



BUSINESS, Sgnalurtf WhaiKver Ni^:l Finanma Rut 

7373-k. HdffywocKS. Pmnda 3302* 



LOAMS ARRANGED PERSONAL BUSINESS, REAL 
ESTATE il*d DEBT CONSOLIDATION. S^C.OQO Id 
S iC^jffO.OOff Alpg $ Tna^i Diada Furcft*sad. 

DtULL-h i epp^iceUur Ilvtli $5.D9. Grnr- - al Firuinr-al Rtivkiki. 
2078 Eaai Martflft Pm, Barite Its, Chaff,- hoi. NLI OSOOi 
f.8DM244Q$e 



BORROW $500 $25 0OC iMn-'en' Fnw! flrpny fcnyimn 1 Ml 
EltoJble! WlSM. (duality. aAK 587 -SNN, FSOfi: P»-k, Now Yftrk 
11392 



BORROW 51 W-S -00.000' Intlani vipiy No Cd-»gn«rsr 
Ri«ft Siarnp «3 Envetopa! Financial. Be* 54371 .^ 1 , 
R^rdsxi. TK ?S 0 Bff 



DIVORCE 



WIMNIHG IlMOfmaben $200 MEN'S RIGHTS 
AS*OCiATlO#i 17B5J (L^jns) Fof0?r Lafe*.. I^C 55025 



PERSONAL 



UMIVERSm DEGREES BY SPECIAL EVALUATION pf 
EXISTING Jdh EKpfifWffOi-. EduKilW. Ac^yeriWnL Fail, 
topapefusm^. Cftf £ 814 . 663 - 1791 ) & Wrne: Sjm 13151 -T 4 , 
CoiiAt*y*, gH 432 :3 



BIBLE QueaiKJHS Sussed er.v^ptf a-rlu^.. 

I7lj? femlffr. OatTOd lA^igfl?! 4*219 



REMAJLING SERVICE 



TOP SECRET HEMAILIHG 11.00. ST. OEH2IL, E*OX 

4623 , M AftfETTA, &A, »W 1 



iCpntmuad on n#st page) 



REMAJJJNG SERVICE 

(CdrtlirtuAd frftti prtcedl rtg p*g#h 

HE MAILS 51 M. GeralC a. BOk 167, Bel. CA WZ01 



FftEM Mails' p«iai Show, J« Em 300 Soutr Ea^ 
UhtG^.UTMul 



FREE HerneHdnLtt. AQBfTIB Heeded. PS to 23656. San 
fin Sank, 7BZZ9 



CONFIDENTIAL UeM ftec*r*i^ Frjnfrardirv^ MaH fifOp, 
to 1 KBBPtf. Orlando. FL 33860 



TRUSTWORTHY lurwmding. Stamped rerun $1.00. 
Dwmord-H, to 123*. Caddo, Texm 76029 



CONFIDE HTUU- ftSlffcSS - multi. AlWlCfl Mail 

Cental . Be? 3169, DannoLm tail, Nova Sccfiia. HZW 6 <j 2 



UNLISTED ADDRESS PiiCrt#! #4 R«n|il 

11.00 Binps. Mai Fuiwardn^ ServibA, BOSCI S. Mam 
Houston, Te*as 77035 



VIRGINIA Bid served Con'dercia] Depend sale Mailor 
bn 22, GWwyn, VA. 239-35 



MISCELLANEOUS 



ORNAMENTAL hur Deegdi. Boon of 1 &20 bniutihil prat 
dnatgna tor peM§a, coham, wc. P«e Utwaiura. 
CwrtnQhwo fin* 30005. Safi Lake Cwy, Utah 64 12Q-OQ05 — 
— i' 3 BB 1 South 3200 M 



DHE F w Wortd NewMIw Seven Imnjss SZ-Pd, Ho* 

14024 ?. 7 S£i 4 



CENTRAL VACUUM SYSTEM A i wrapper:* 5»**Wk* 
WtXJtwafci. Works urith any t**™J tyfemg system £*fy IftW* 
iBlnn, Dalai hid Intbgtfant. Uebu-KJe*fl, P.0. Bu B67K3, 
Rkhnibnd. VA 23225: (0(04) 276-0269 Cdieet 



WANTED MISCELLANEOUS 



GOLD, S4ver, Pldtnunv. Meeovfy, Tantalum Sample* eva** 
Luted nee. Or® assaying serve* Catf WtitfiMieie Tenrend ini 
bee; i 4 XK«£ iOiO 



BUYING typ^Bton Cufod#, TungMin. MblyMenym. Silver 
toier. Silver CantKto, Gm Ptotkw #0P- J£i £9i4 Ohv 
Zift-Kl^^pjllea 



FOR SALE MISCELLANEOUS 



NOTICE: EXOTHERMIC BOND now fiYBHabii* WITHOUT 
WEUMtffi! MduafniAy appnnvd NN fenpmlirag. agkexrve 
molnuMr FUSES and SEALS ALL UETALS. P*rf *t ** 
REPAIRS pfrvioui;ly rtMjuinny pfLilif!ifiiiylal te-voa Currently 
MUM: ACU-PAK * 300 2 El tor 41 iiaela and aumirwn 
3004 tor capper. brass, end brcra e. Send 16.00 #ec*i s* £fcw 
$10 j» to; EXOTHERM ADHESIVE COHP„ to 0. &M 
S*mA*L taw Ynrtt 1 1733. PT*-n«Mw*9 arjd 
BojIw H^iriiS WMnm*. 



HEARING AIDS 



HUGE SAVINGS E^munm to*r Mwlqipi fifi W 
B-attflriftfc Wholesale, T*m» Arrwigild CiJI TJ 1 
389-1 212. Or WrrtiT Uo^-PMC, HgcttWL IL Si 1 16 



SAVE Hri Buying Aida by Met. Aj M^tongp AweiWMe 
REA DoTpapy. Bo? jM Orrige^n. Ohio 4391 Z 



FREEHEARMO AiO CATALOG ^ Su¥H 4 by mall Wr»: 

" HonpySBv*m" , 1 Lenp*^. BsporvBda, C^litofi^ 

9134 i 



NAME Brenda For Leu*. Baltofliiss. faapp^ppnpa Guaran- 
iHd Repairs. I4wrii-g Atdb. B®a 23071, Ridl^kL MN 
55423 



SAVE HOC + Modflrn njn» brand ads imp'ave under 
it&iWM}. No Satanun f Plat F.-m Catoioo JSM Des^ 

329 thinL (ma l 001 is. 



TOBACCO 



CIC AFETTE5 - Ho4 Your Own CdEtom Tebftiuoa, Pepera. 
FiHera. Rc*ng Meemne*. A«w3»ne« Frw C^satog. Aixl 
Sempto Riv*r Tisbabee, PJi., Bdi 1313, OwefteOewo, 

Kentucky 42302 



PIPE BHOKEnSLOWWO FOR THAT SPECIAL 
BLEND? SenC today IiIn pwr FREE CATALOG el Our Cot 
tamar-Prann, CuLicin-BtoMec tobaccos “GuB^iraeedi 
Am ^s>ol Tt-AMC m Ena Tobem Company, EucM 
An*-. OH 4*115 



SCIENCE « CHEMISTRY 



COMPLETE SuppUea Catalog V .30 Su^plos L^is. 
Laboratory Bo* 1 5 ? A, Boghton. Mes« CZ : 35 



t«SS CATALOGn ^00 padres- TTipyiaim oi dwmiepa, 
|per^*“hqfcfti- mpmvit S25Q. Itefrall 
dowartt.. IBftf fiuReto FtoAd. R0<***tof. He* Y<ek 14524 



itti CHEMICAL CATALOG Lae £m\pmbu\^*z*»w9 
S3.® S^ntrlic Supply, P.O. Bo* 4®., fiw. 

TX 7U7% 



LABCRATORT Che^iLa^ Glasawerr ■ ApparffiuL. ca:a- 
f i , 0 b ScurfirtK, SW &. 13 Street Mimftiwc, 

WAcorwi® & 4 S 0 



FORMULAS, FLANS, ETC* 



MOHETHAFING CHEUKAL FORMULAS - THOJ- 
SAND5! CATALOG 15M ^REFUNDABLE): GWA3, Bo* 

139, BfWfiteU ^VtsmnMi S3065H5193 



ANT FORMULA SlG .00 CeEakfif |i jOO. J. Bflltoft Bo* 566 . 
Chicego. SMflO 



SPECIAL SERVICES 



INFORMATION On siwfltmq* FstgiaWn ReseSigti 
Bp&eidliais. M- 1 S WutJdsiiM WnodjidM- Yam 11377 . 



FORGETFUL? Birjhd^ys Annwmanta. Rominder Swu 
¥iCe. $A5E : bvHl Oiy , ^ 1 ® Vfrgsna C% A**„ U4 V^jtS, 
Nevada S91 D6 



WHATEVER YOU ME £01 WE'LL FIND l^mWlkA ^&d- 
5«YiLea. ANYTHING! De<M: Reseanih 60 r 94. 
ioauflMin!. FK 777 CH 



HEALTH, VITAMINS 



RESPIRATORY ILLNESSES. 84 HU 5. BRONCHIAL cto A 

u-imw; health upgi flite M>n^ Tb^j^erndfr A ave itote Fttf fri- 
BL UtofHtum (2.0D. Wifit REBPIHEEEH GO.. 1665 fiafiitobrfi 
P*#s Gettysburg. PA 1 7345 



BACK FAIN ? Sand For Free Bade Ada Catalog Una Ball 
C aliog. I A L&rwtay Ftoae. Byitatd, M* 01922 



DRINKING WATER PURIFIERS 



CRYSTAL CLEAR WATER Ravetsa Omosia Punfiicallofi 
Penwyas Vimialhr Iveryfrung HarnYut Fiwi OrirSIng 
P Befkef. 3 d ?3 VftiierT^ Pmhi. OA 95969 



GARDENING A LAWN CARE 



COMPOSTING FAST EASY n** qys* fito Lifting. 
Y*ry niWWM. Wj:I*: COMPOSTING FAST 

EASY, 7G9 Weal SIlh^tkI Sl JertH&H Mu 64506 



SAVE HUNDREDS yrc^rty; IpidKltoing, Ipwra^ri P n?™ 
eeeftruqu^ ioer«aae beauty , uru^riy va jch Cuni^mc Syt- 
swn $+0 00. Worwybaa &u*rantee. tort5 Martompg,. 475 
Chetokee Pidge, Ashefts. Geergia 306D6 



TILLS' Hoe® 1 Savea Wort!: Keep* garden cftMt pfoduo- 
1 -vb Lew sxioed pc*wer hoe. 3£HsAy1r%aJ oft&t Free infcv- 
nunoe. wm- Auto ^toe, P.o to \m$H wt 

54115 



FLOWERS. PLANTS A NURSERY 
SUPPLIES 



GfLAFTIMG; fruits, ftbwer^ yew. 1 uwn isse t:en$ ill.i^uLed 
flatfuetom B-jdcfir^ A ^ effing S3.&3 FP. Owl PyCii«Nfig 
1 S 50 Hhctl*. StW. 44224 



GAffDEh»*ti SEEDS wnte: Morning Story, P.O. Boi 
44141, IpMimpq^k fa WM 



RECIPESr COOKING, ETC 



AUTHENTIC POLISH RECIPES. 20 RECIPIES $2-® M, 
flo* 6603 . !MSd^, Wl 53703 



fT AuAh Ficon-e feci pan pt», •= -u n u> 1 1 . InKuto $J CfiJ -SA.SE 
fia&pe*. Pti.Bm 4iR. CodtandL MV ?3045 



PROFESSIONAL BARTENDERS SECRETS? Pina 25 
Untoue OrnN ftactbe® $2 50. BvnwiT Pseaa. Bo* 3092. 
SAwjjfflius* SSebevi. y-.'*f.ip 3 ri- CT 06660 



BUDGET RECIPES FOR LEFTOVERS K.50. SGK 

¥jmpnrn. te* 610 Pi. Clinton. Md, 3J735 



ID MEXICAN RECIPES, the beM rf\ El Ffe&ti. Ptol latttouE 
D^aso Chile toap* 15 . 95 . P.O. Bo* H 59 , 6 owleft. TX 
75093 



GERMAN flecfpm Fesmoy Fav&'Hea Easy To Fuflow 
9350 to 9ftl. 0*wn lndion« 4A3 tO 



WORLDS BEST BUTTERTAATS! tZ.OO; 5A5E: D*n 
toek-«i. ^-leraji Oefn^ry. Pcto Ooe^iiHAm. togh O^wnfess. 
totode 



FANCY COFFEES Will’ LIQUEURS BEST 5300. 

Oscar, to 2064. Ottawa, Canatfa Kl (5 3 1 E 



BEER a-ofcj. Gtun'nand Peopes. 12 00 Grad* ftagget, 
Boa 1 720 , 5 toyrr.fi. GeorfliB 3006 1 

FAMTARTtE 25 det^ksya deasorl Best Hies f*ud- 

tfsng, ^gkea. Sfihd $ 4 . 00 . L -Ubgflflt, P.O. to 757 , 

Rk^nltolrf, Cl 0&S77 



OVERSTOCKED FAMILY CIRCLE COOKBOOKS. 3* 
Dome A toe* Cw; to Min^s wm Ttat H^rfe^i^r £dJUo^- 
Pugh S?j 00 To: C.R.S., P.O. to 96065 . D*pt FWII. AMnta. 
GA 30 35 9 



25 ORIENTAL find POLYNESIAN redpMl? $3.00. Sellers. 
F.o. to 364. doro Fans, KWto 63402 



NEW ZEALAND' 10 dek*ooa nappes iKhdtog Pavtae 
$3 00: Harvfr^, P.O. to Z309i. vsnowiyet. i-C. V?B ITS 
Carawis 



GREEK CUtSiME 4DOU Cdyrtry Ras*»3. 
Enbee®. Gy^A. ii- 95 . SVdMhffS, P.g. figs 691 , 

Arlington &&&*$, IL 6 OQ 04 

EAT SMART ! _ Pr f ,^nr HHd ****, 

P adtcel Sjg^wlicfia $4.00. AbUnddM Heaih. 581 B R«S, 
Omaha, IE 6*106. 

25 SAVORY Southern Heofue $3,00. S. Marta, 513 
MaHow Dftve. Tennessee 37343 



FVtfNCH CANADIAN CUISINE 10 reqpM $200 
OAumail Emerpruea, 3545 Sts-Fcy Roed, Dept 101, 
Si e-ftey, (K ifigiec. Canada 0 1 )C 1 Tl 

SAVE $$$$$, Convert 4Hnpenawe bar-sAxA bo l ton. 
blenda, scote^ into pfsrmum ^jaipy teMi ipr pentH^g. S9.IXI 
ICS IT. iS8M NE^to- Mww. 

WASA 0 D 9 



DELICIOUS HtM Amt^icjn Tb™ $2.00, LdTi fi Kjlther, 
to 2374 filu&-1dleW. NM B7413 



FANTASTIC efeamy rmiaftmom e*jp recipe 52. [C SASE 
Mclrftoeh, 2Z7M Ventura BMd. 4"^. WoosPand Hilts, GA. 
tlS 64 



TEXAS BLUE Ribbqm FECEiPTSi Eftown Su^ar CheKd- 

law Cake. Brandy Apole Be. 6 Moutn-wetefing owners $3.00: 

po to mm. Ode™ Tw nm 



BUTTEflC REAMS SA££. YOPO gmerpnau, i4fl 

Seeding toS , String VA ^i?0 



WINEMAKING, BEERMAKJWG, ETC, 



Cetekig. YmM ContirwiteJ, to ltifl^M 

Caiael&eriY, FL3Z707 

WINE BEER MAKING Calacg. B4J Enfle^ri^S. 1345 
South "?rn Sp4ng1if4d. *\ no*z SZTGdl 

WNEMAKERS-BEERM AKERS— Free Catalog— Feat 
Sffry^a^iL 4 rfe.SeiflctJon Kraus Boa TBSO^L, Independence. 
i^B5dun 640(53, 



WIHEIIAKERS-BeerrriB&efg Free Hlgs1raied‘ celaiog of 
Srfinplna to Minnflipilig, MuwivWl* 

5S412-6276. 



BFfiRMAKERS ONLY! Frw C%Uo?N«mM1w- 
Willm ni i. to 461 MV, DdhldnU Culifumj! 94604 



FREE BEERMAKING BOOK PI 14 Ciilnk^- Fn nSfl ftr,up- 
rnenL F€% □iiUAri^Ad. SR. to 764 -M, Chapel 

HM.Nt 27514 



BEER MAKERS Fled Catalog BacehuS A 

■Berteyown, 611 D Johnson Df r Itoicn, K£ 66202. 

BEER MALTA, wkie coneentrMe*, y*m. tocM. h4n#L 
I'ustraied cart&cq Mounnn Cellar SlcoIik. 346 Y/eavOry lie 
Huprwwy. AahwMe. N.C 2MCW. (7ft -i M54M 

Wl NEMAKIHG- BEERMAKING, Enuj|ji K it?rl, Free 

Calaaag. Large Setochon, Fasl Serves: ASC TLO. to 335. 
Berwyn, Ihirejes- fit14l33 



WWEUAKMQi HDMEBREW1NG HERBS SPtCEfi FREE 

eaiipkjguG. l£ 3 r& Windwf Cdrmvi#. OnMro K$h JH# 



WiNiliAXtns-iEinMAKeftS fmeb Sldd&s. Fast Sw 
Vita. Freo CraJcg. Oton*, to SMX Wayne. IL KM84 



fit BR LOVtfTS, 8 r®^ your own Dpioows' &«PEbenBNe h 
Fnse ci Bow Gap to 2 fi 093 Mi Lansirfl,. Mif^P 
4B909 



BURftlAR ALARMS A HOME 
PROTECTION 



IMPROVE HOME SECURITY ■ Ontor e PROGRAMMA- 
BLE SEVEN-DAV TlUEfl. tod m§§ tt> Lmw L«, 
Detadmeni 201 AF. 2560 Loga .1 SlriMir, Oakland, CA 94601 



POWER FAILURE LIGHT Qcwa On lYhipi 

Ftwei Fails. Ope^aLfli Fmm Wen Duller Tc Fmcriaign ESare- 
lea, £iyricn#s Pdflatjae PfiabMght S13.B5 PDStparf, Tex 
Frw. Duly Frm - U.S. ^arehouap firKV Wlvtn Hdlti C*tl5.$ 
Prince SlneeL F O. to 1636. HearaL Ofriaf*. PCrfiYC 1 , Cto4d* 
TDL 1 NO 
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7S TEARS AGOi April 1910 




A Car and plane had a ra«. 



Auto, plane race 

[f occurred a ( the second 
aviation mm held in the 
United States, Phoenix. 
Am., was ihe site of a con- 
test between a biplane and 
an automobile Although 
both industries were in their 
infancies, the Ford -built auto 
had the dear edge in con- 
sumer acceptance. The ma- 
chines raced 1G limes 
around a one- mile track, the 
plane traveling 20 feet above 
the car, The biplane won 
Thu for most of the rare the 
two machines were even. 



Monorail Improved 

German inventor August 
Scherl demonstrated his im- 
proved monorail car in the 
United States. Schorl's 
monorail car was patterned 
after England’s Brennan car. 
The Scherl car was IS feet 
long and 4 feet wide, much 
smaller than ihe 40- by 10- 
[~ooe Brennan car. There 
were two gyroscopes at each 
end of the Scherl car They 
revolved at S.OOG rpm 
Schorl boasted that should 
the power to then gyroscopes 
fail, energy stored within 




It was Ingenious 

The forerunner of the mod- 
em mailing machine was de- 
scribed as ingenious. A turn 
of a handle moistened af- 
fixed and sallied stamps on 



4 ODD envelopes an hour. 
Today's machines do 1 75 to 
200 envelopes a minute. 



50 YEARS AGO: April 1935 



The plane bed a 62-mph av- 
erage ground speed. 2 mph 
better than the car 



them would maintain the 
perfect balance of the car for 
at least an hour 





OPULAg 



Flying snips changed avtattan. 



Flying boat popular 

Five nations rushed to manu- 
facture a successful flying 
boat. Igor Sikorsky prepared 
to build a 1 GO-passenger 
transatlantic clipper. Across 
section of the French double- 
docked flying boat graced 
Phis cover Ji was 104 feet 



average air speed was 180 
mph. Perhaps the most well 
known of the flying boats 
was Pan American’s China 
Clipper. Flying boats ceased 
service following World War 
J3. The construction of land- 
ing strips for military craft 
ended the flying: boat era 





Better traction 

A new. heavy-tnead Tire was 
developed that was claimed 
to provide better trarrion on 
snow and ice. The tire’s sci- 
entific tread design provided 
easy steering, a firm grip 
and a smooth ride on pave- 
ment. 



25 YEARS AGO; April I960 



Nose for prediction 

Dr. Alfred N Goldsmith, 
pointing out that we already 
hc?ar and eventually will see 
by radio, predicted that radio 
would appeal to man’s other 
senses. Goldsmith, an engi- 
neer, called his futuristic 
idea ’’teiegustatory broad- 
casting." He admitted it 
would be easier to transmit 
odors since the ' ’telefactory" 
receiver would need only 
spray a duplicate of the 
transmitted odor. Was Gold- 
smith close? Recently, a 
manufacturer began market- 
ing an odor disc player along 
with long-playing and short’ 
playing fragrance discs 




Back-yard view 

It was l^M's fifth annual sec- 
tion on outdoor living The 
section was devoted to the 
’ ’mil lions who soon will be 
permeating the air with the 
odor of sizzling steaks 
cooked over open, charcoal 
Fires." Gur cover depicted 
the outdoor living wall a 
tribute to American ingenu- 
ity in leisure pursuits It was 
described, as a 11 veritable oa- 
sis in your back yard " The 
storage wall consisted of 
three cabinet units: an enter- 
tainment center, a kitchen- 
sink cabinet and a storage 
unit. The center housed a TV 
and hi-fi unic 






:: 




Supersonic transport 

Aircraft companies took the 
first steps toward inimdur 
ing faster-than-sound, pas- 
senger-carrying airplanes . 
While the manufacturer s’ 
predictions of speeds up to 
?,n0Q mph would prove to 



be a hit too optimistic their 
vision of Its configuration 
was accurate: Engineers pre- 
dicted a delta- wing and a 
needle-pointed shape fore 
and aft. In 1P62. production 
of the Concorde i^lach 2.2) 
began M 



2\2 
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1985 NISSAN LONG BED. 

Meet strength in a new length: 
Ni$san% longest Long Bed ever 
Not only is the bed longer, iti 
stronger. 

• Nearly 7'h feet of new, 
smooth-side Strongbox, built tough 
for the longer haul. 

• Re-engineered, seamless 
strongbox fights corrosion, welded 
double walls resist dents. 

• 1, 460-pound payload, standard... 
nearly J l* few. . .a truck payload. 

More than Toyota, Chevy 510 Or 
ford Ranger standard models. 1 



■ More combined horsepower and 
torque than any other leading 
standard compact truck. 

* Extra-large strongbox and roomy 
cab ride on the rugged backbone of 
a semi: full-box girders welded into 
ladder-type frame. 

• 5-speed transmission, standard 

* Steel-belted radials; full-size spare . 

• Choose from 4x4 or 4x2 Long Beds, 
including a new low-price model 

that offers such extras as halogen 

BELT TO UR SELF 



headlights, electronic ignition, 
3-across seating and lots more at no 
extra cost. 

Now you know what Major 
Motion means. No wonder more 
truckers drive more Nissan-built 
compacts than any other. 

The best extended -service 
plan available: up to 5 years/ 
100,000 miles. Ask about Nis$an$ 
Security Plus at , 
participating 
Datsun dealers. 




NISSAN 



AT YOUR DATSUN DEALER 




" I Bait, less iliaa 0.5 mg. "tar", 0,05 mg. recotma Salt Pact, RAeniHol and 100's Bat t mg. 'w , 0.1 mg.Fionne. 

Warning; The Surgeon General Has Oetttmined Ms s 0 f t pack and ion's Menthol: 5 mg. "tar", 0.4 mg. rim Kfffe 6 my. *’ir' jj-6 m : 120 5 

That Cigarette Smoking b Dangerous io Your Heallh. Memkit 6 mg. “rai". 0.5 mg. nrcotm* av, per tigareltt, FIG Report Mar. fit. Slrms; B mg. car .0.5 mg. 

nicotine jv. jmi cigsic-tte by FTC method . 





